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Concerning this Globe, and the occa- 
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ſion of the Inventing of it. 


E W and profitable Inventions in eArts are like hid- 
den Treaſures found, which ought not to be rebaried, 
and concealed again, but difperſed and made uſe of 
for the common good, This Globe then, and its De- 

ſcription (which I have humbly obtained from the Right Hono- 
rable, the Earl of Caſtlemaine) being both highly curious and 
aſeful, T thought I could not better ſerve (as I have always 
endeavoured) this, and fiiture eAges, then by communicating 

it to them ; and becauſe the occaſion of the Tnvention'is ſo ac- 
cidental, and "(as it proves). ſo happy, T ſhall give you a ſhort 

account of it, | Fy . 

Waiting upon my Lord m the beginning of Anno 1672, at 
his then arrival into England, 7 brought his Lordſhip (know- 
ing that any thing new and ingenious would be acceptable to 
him) one of my 3 Inch Terreſtrial Globes, with the Stars deſcri- 
bed in the inſide of its Caſe, which when his Lordſhip had con- 
fidered, and bin inform'd by me, that its only Uſe was to keep 
in memory the fituation of Countries, and Order ofthe Con- 
ſtellations and particalar Stars, Ze mtimated, that certainly 
much more might be done by it, and ſo returning beyond Sea fell 
4pon this excellent Work. © fn 

When he came home again (which happned above a year 
ago) and was pleaſed to ſhew me what he had done, I was as 
much raviſht and ſupriſed at the admirable Contrivance of his 
Globe, and the many utiexpetted Operations * performed by it, 
as if 1 had bin a new Beginner in the Study of the Sphere ; 
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Nor. could my admiration be leſs, when I ſaw how (withaat 
the uſaal aſſiſtance of a Meridian Line, Mariners Compaſs, 
er other ſuch helps) it compoſed it ſelf to the true ſite and po- 
ſition of theWorld ; how that in an inſtant, the Suns «Altitude 
was naturally and plainly found by it, and this in all places of 
the World at the ſame time ; Nor aid it ſeem leſs ſtrange to 
me, that ſo many curious Queſtions relating to Eclipſes ſhould 
be reſolved by it, and what is more that eAltimetry could poſſt- 
bly have any relation to a Globe, Beſraes, I ſaw that not on- 
ly the Prathical'part of Dialling was now renared eaſy to a worn 
der, but the Theorical alſo ſo plain, that every mean capactty 
might ſtreight comprehend it z Nay, all the forrain Requiſptes to 
this Art (as the Declination of Planes, their Tacliuation, Re- 
clination, &c.) are here as artificially and exattly found, as by 
any Tsſtrument invented for that intent alone. 

And this I can alſo ſay, that as to the Geographical part, it 
zs (confidering its bigneſs ) not only the moſt uſeful, but alſo the 
beFt order d and the beft divided Globe extant; and yet it would 
have bin not alittle better had not his Loraſhips late Troables hin« 
der'd him from finiſhing it,as he deſigwd; for D:reftions are not 
always ſufficient to expreſs an Authors mind. But truly noty-ith- 

Standing theſe and other prodigious Operations, that which ſur- 
priſed me with the moſt admiration was to ſind, that in aſub- 
jett ſo trite as the Globe (and ſo nicely Canvaſt by the great- 
ef Mathematicians of all Ages) any thing ſoould be left. to be 
added or invented to it ; which alſo ſhews that the Wit af 
Man has no bounas ; nar can any thing better demonſtrate the 
noble Authors great Parts, who moreover (becauſe he would 
omit nothing that I had offered at in the Proto-type) has here 
Jſhew'd his excellent Skill in relation to the Stars by a Proje- 
(tion on the Pedeſtal ; and doubtleſs this kind of Projettion was 
never brought to that perfettion before. 

But Gentle Reader, I ſhall injure you too much if I detain 
Jou longer from this rare preſent, and therefore after rendring 
again my thanks ta his Honour for this favour and libertic, 


[ ſubſcribe my ſelf 


f 


June 24. 1679=. . His andYour Humble Servant, 


Joleph Moxon. 


| of Pofiſerips concerning the Erratas, 


A X 7 v 4 oY s ry Oo 


and the Geographical part of this 
GLoBE. 


H E Erratas of the Preſs being many, I ſhall not ſet 
them down in a diftin&t Catalogue as uſually, leaft 
the fight of them ſhould more difpleaſe, than the 

particulars advantage, eſpecially {ince they are not 

fo material or intricate, bur that any man may (I hope) 
eaſily mend them in the very reading. I confeſs I have bin in 

a manner the occaſion of them, by taking from the Noble . 

eAnthor a. very foul Copy, when he defir'd me to ſtay till a 

fair one. were written over, ſo that truly *tis no wonder, if 

Workmen ſhould in theſe cafes not only ſometimes leave our, 

but adde alſo, by taking one line for another, or not obſer- 

ving with exaneſs what words, have bin wholly obliterated 
and daſht out.. | 

As to the Geographical part of the Globe be pleaſed to take 
notice that 1/f, The Termzs or Boxnas betwixt EVROPE and 

ASI A, or between ASFA and AFRICeA, are Stroges 

and Pricks = = = »: thus: between great Empire:,fingle Strokes 

in this manner —— ——— - and between Province and Pro- 
vince only Pricks. And by the way, the Author calls here an 

Empire, every great Ttact of ground of cne Appellatioo, as. 

Barbary and Zara in Afﬀric, Siam and Pega in eAſia, 1- 
taly and Germany in Europe, as well as France, Spain, 'Perſaa, 
&c. that belong to one only Prince, Theſe Empires are in lit- 

tle Capital Lecrers; but the Provinces or ſubdivided K ingdoms. 

are. in Round Rowan, as Algiers and Tunis in BARB ARY,. 

.Pomeren and Auſtria in GERM ANY, &c. and for the 

Towns as London, Paris, Venice, &c. they arc generally, in 
Ttalick , but when they: happen to be. in” Roxnd Roman, as 
Fez; Morocco, Agra, Cc. it ſhews that the Province gives the 
Name to. the. Capital City.; for tne Name properly. belongs: 
to the Province, but to ſave trouvle and room. it is now by a: 
Referenice or Daſh joyn'd to the Town. 

2, The Old Name of any place is ia Old Haxa, and when 

| 1k 


* pag. 24s, 


Te belongs to an Empire, "tis very big, As Sarmatia, 
Ethiopia, &c, when a Province, a great deal les, as 
Meſopotamta, Caldea, Allyria and the like, and 


when -a Town very llit.c, as Dippo, C rene, ard ſo forth. 
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| 3. The Hills that are expreſt have all before them the Let- 


ter 2, and the {apes the Letter C, but the Rivers have eithe 


either an R or elſe fl. after them ; and whereas ſome O14 


- »ames,as Thule, Ophir, &c. are repeated,it is to ſhew where 


One Author would have their ſituation to be, and where 
Another. | 

But be pleas'd ta remember, that whereas his Lordſhip did 
Dire& in this * Treatiſe, that the Grand Meridian ſhould pals 
throu?* St. Vincent, I have preſum'd to draw it over St. Mary 
and St, Michael, 2 Iſles of the AFJores ; for truly thus it ſuits 
beſt (accordirg to my Tables) with the 2 a Clock Circle, as 
his Lordſhip would have it do. | - 


—_— 


An Advertiſement. . 


L2 Ecauſe there are ſeveral who either want time, or Pati- 

ence to go throu” the whole Trear:ſe, I here preſent the 
Reader with a Catalogue of the Operations, which are moſt 
pleaſing and ſuitable to the fancy and humonr of ſuch, and 
which they may eaſily in a day or two learn, eſpecially if they 
have a after to help them, - pede 


'T; T® ſet the Globe level, pag. 4. 


— CE 


9. To find where "tis day and where "tis night all the World 
over, P. 33s a pint 
10. To 


| 
| 


. To. To find where (at that moment) they have nothing but 
Day, and Where nothing but Night ; as alſo when this happens 
in any place ſubjeft to this Alteration, p. 33. 

11. To- find the Sun's preſent Height and Depreſſion all the 
World over, if he ſhines, p. 37. 

12, To find where the Sun is riſing and ſetting all the World 
OPeT, Pr 34. 

I3. To find what people have then the Sun Vertical, or over 
their heads.p. 35. | 

14. To know where they are riſing, where they are going "to 
Dinner, where to Supper, and where to Bed all the World 
OVer. P. 35. | = 

is. To find how much any People (if it be day with them) 
are paſt Morning, or want of Evening; 'and ( if it be Night 
with them) how much they are paſt Evening and want of morn- 
ing ; and conſequently the Babiloniſh ana Italian Hour all' the 
World over, p. 36. 

16..To know the Fudaic Hoar, p. 39. 

17. To find in what Clime any Place lyes. p. 26- 

18, To know in 'any Lunar Eclipſe, what Cotmtries ſee it 


wholiy, what inpart, anrdwhat not at all ; at alſo the true hour, 
which each people ſee ber at, in her ſeveral eAfettions ; with 


her continual Height, Azimuth, and Bearing all the while. p. 59. 
I9., To repreſent the ſeveral Phaſes of the Moon. p. 61. 
20 To find the Proportion between any Perpendicular and 
it's ſhade. P. 65+ FI TS 
21. To take the height of a Tower by the Globe. p. 66, 
22, To do it ſeemingly without any Inſtrument, p. 66, 
23, To know the Hour b y Jour Stick, p. 67. 
24+ Tolearn preſently how to make (all the 5 Dials of a 
Cube,( to wit, that on its * Horizontal ,that on its direfÞ { South, » 9.23.4#9.80, 
that on its dire&t * North, that on its dirett + Eaſt, and that on *p,82 +p.85. 
its dire Weſt Plane) thi* a man be never ſo unacquainted with 
Mathematics. Ret) 
25. To repreſent at any time the poſture of the Heavens in 
relation to the appearing Fixt Stars; and conſequently to find 
the preſent Hour, with the'Height; Azimuth and Bearing of 


atiy Star ; as Alſo the time of its Riſoug, Setting 'and continuance 


both ahove and below thr Horizon, p+ 148. 


The 


- Fen 
ET 


HE Figure, or Delineation of hig'Gl I 

WA 7 account of it, and the oceufion of 1ts Tia " Jnbratrm 
Si a ((atalogue of tbe Operations; eft for "thoſe that" cannot 
'rkn_ over the whole Treatiſe, 'are cohram'd in the Mr its or 

receeding pages. = ; tg 1 

, 2; Th3 Tint ods Bon begint) pa. FOOTE Lb 

3- The firſt Seftion, ſ ung the Reeſftions which relate t Fo i 1h 
"San in our Elevation. Þ.\q.- 

4. The ſecond Seition, reſolving the Operations that c concern 
Georraphy, and the Sus all the World over. P.2.0. 

. The third Sefton, concerniug the Moon, pt: 4.8. 

6. The Fourth Section arts to "P'v7 Pudientars ana their 
S hades- p 64. 
we > +> The Fifth Settion treating of Dialling.p.70." 

The Fi more of the, Globe fitted for a Garden or m Portico 

"11 ; 

F Geometric al Problems, neceſſary for Dialling, P. 122. 

8. The Uſe of the Line of Lines, and Line of Simes onthe Se= 
For, Þ. 125. & 127, 

9. The fixth Sefton, ſolving (both by the Globe and Pedeſtal) 
All Fige ſoa Reefone which 7 late to the Stars, p.1 29. & 135. 


The Explicition of the Letters, & 0n 
Se T 


P.The North Pole of the World. -W Th 
PL Y rare Polar Circle. S. Tonth Þ rs r 4 2 
| e Zenit 
E E. The Fclipric he Quadrant of Alti- 
. S e Tropic of Cancer. x 
rin I, The Parallel of thar-dav. N-. The Quadra, of De- 
May 1. The Parallel of thar day. Prefl] Os. ko 
Apr.1. The Parallel of thar ny ZÞ- The Quadrant of Pro- 
A XA. ihe Aquaror. - -Portion..  - 
Mar. i. The Parallel of that day. PA P. The Meridian of the 
. Feb.r, TheParallelofthatday. _ Place or Solftitial Colure. . 
Sor 's IN Parot = that day. LL TheMeridian, of the World. 
e 1 ropic of Capricorn. . pf 
H EP: The Horiz on. (nD; "ns Equinodtial Co 
he Souther Polar Circle, X IL-1. 11:&c. The Hour Cir- 
cles, or particular Meridians. 


ts 


THE 


Introduction, 


* 


HIS Globe whoſe ſeveral Operations we are 
here defcribing,neither hangs in a Frame,nor is 
moved about as the ordinary ones are, but 
ſtands fable and immubil on its Pedeſtal , 
which makes it not only to repreſent the 

E rth more naturally, according to the com- 

,mon Hypotheſis, but renders it alſo more expedite and ufcful, 
as ſhalf be fully ſhewn in the Concluſion or laſt Chapter ; for 

then (after a yiew of the whole Trcarfe) every body will the 

better com _ all the new Operations it noon: and all 
the particular Advantages, it can any ways challenge to its (elf. 

Bur here y Reader muſt remember that weary Fer Fgwas 

all along (even in the moft ordinary things) to be clear and ea« 

ſy, yet unleſs he has formerly read, Hewes, Bleasn, or rather 

Afoxons Book on the Globes, I cannot promiſe him I ſhall al 

ways be underſtood without the help of a Maſter , for I have noc 

time to deſcend to all the Defin:150ns and minute Explanati- 

95, Which thoſe that are wholly unacquainted with ns 

cal or Geographical Principles, may perchance expe. 


" As forthe (rcles here defcrib'd, there are ſome common Of ehe Circles 


cles, and fome alſo particular ro this Globe only, as the Zo- 
1izen, the Meridian of the Place, and 16 Parallels to thesZ- 
qnator, all within the ſaid Tropics, Now that theſe Circles in 
general may be the fooner found and comprehended/by any new | 
Beginner, 'there are Capital Letters inthe Great Figare,or De- 
Eneation of the Globe, inScheme the firſt, which ſufficiently di- 

| B ſtinguifh 


to all Globes, as thee £quator, the Ecliprick,, the Colari, the deſerib'd on 
ordinary Circles of Longitude, the Tropics, and the Polar Cir... *e Globe, 
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The 4 Cardie 


nal points of 


the Globe, 


ſtinguiſh them; for the /£quator is markt with £, the E cliptic 
with E,the Polar Circles with N.and S. The (Greles of Longitude 
with the Roman Figures, I. II. IN. &c, as well where they fall 
upon the Polar Circles, as the Equator; and tho all the Circles 
that thus cut the e-Z£9quator and Polar (Greles at a Roman Figure 
be Circles of Longitude, yet they now ſerve for true Hour 
(#rcles alſo, ſince they are not here expreſs'd, and drawn (ac- 
cording to the ufual manner of Terreſt 
of 19:Degrees, but of 1 5 aſunder. And here be plefF to; re- 


Pp 


mtnaber*char fince there” is a-diflerence between the:Rowman. Fi. 


on one half of it, the firſt called The Quadrant of eAltitnde, 


reaching from the Pin Z or Zenith, ro the Horizon H, the 


ſecond (called the Quadrant of Depreſſion.) reaching from 


the Quaarant of Proportion, This Circle is alſo markt on the p 
Polar Circles with the Fipnre XII. repreſenting thereby, _ 


only the 12. a Clock hony {ircle or Meridian of t > fo: 

which the Globe is particularly deſign'd, but the Des tf 
torum allo; fo thatthe Colurus Equinotiorum . muſt-be the 
6 aClock (ircle, whole half is (as you ſee) divided for ſeyera) 
uſes into Degrees from Pole to Pole. By theſe two (ircles 


{laid Meridian, ſhews the Globes Southern part or face, 
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ractcrs of Cancer and Capricorn, Laſtly, for the Meridian of 
the Worlg, or firit Circle of Longitude, *tis markt with the Let- 
ter L, and prickt alſo, and tho in the preſent Longitude (i. e. 
that of Londoz) ititands for the 2 a Clock Hoxr-Circle, yetin | 
its ſelf *ris changeable,” as ſhall be ſhewn hereafter, when we # vid. Oper, 
treat of its * Properties, and Diviſions. S.CT 

Theſe are then the Circles here deſcrib'd,. either common, Sect. 2. 
(asI faid) to all Globes, or particular to this, and being well 
obſerved and remembred will much facilitate the enſuing Ope- dre the 

"Go | þ perations of 

rations, which are all naturally perfoxmed, either by the ſha- the Globe are 
dow of the Sun and Hoon ajone, or-|by” the help of a ſmall perform'd 
String, hanging ſometimes from the Pin P, repreſenting the #t%. 
North-Pole, ſometimes -from the P3n(Z, repreſenting (as I 
ſaid) thegenith, and garniſht with a little Bead and Plumet, 
according to its Figare inthe Scheme aforeſaid. 

And here you are to take notice that tho the one ead of the 4 Memoran- 
String be abſolutely faſtned to the Pole, to prevent the looſing dwm. 
of it, yet *twill ferve for the Zenjth as commodiouſly as if it 
always hung from thence ; for there is made at a convenient di- 
ſtance from the {aid faſtned end, a little Nooſe or Ring, which 
(as occafionrequires) isnow to be over this Pin, and now over 
that; Nay if you give your Srring bur half a turn about either 
of the Pins,” you will (with a little Allowance) as exa&ly per- 
form your Operation as if you uſed'the ſaid Nooſe it ſelf. 

' Tq'conclude, the whole Treatsſe is divided intofix Seft;ons ; How the 
The firſt ſolving ſeveral Queſtions that relate to the $4; in our Treatiſe is 
Elevation. The ſecond, many Geographical ones, together 4#914ed. 
with ſome that concern the Sr, not only where we live, but 
all the World oyer,. The third: is of the Moor; The 4th. of 
the P ropartion- of. P erpendiculars to their ſhades, with ſome nſe- ' 
ful Corollaries'thence arifing ; The' 5th, of Dialling, and the 


- 


6th, 'of the Stars, '' 
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Solving many queſtions, relating to 
the Sun in our Elevation. 


Operation I. 


To ſet the Globe level or parallel to the 
Horizon. b& 


The firſt way. I Begin here, becauſe *cis what we firſt fuppoſe done in moſt 
Operations, eſpecially inthe nice ones, nor is the perform- 
ance difficult, for we have nothing to do, but to place the 
String and Plumer exaRtly upon the South: fide of the Afrridian 
Or 2 4 (lock honr (rele, and if it hangs juſt over the little 
Star on the PedeFftal, then the Plane where the Globe ſands is 
Horizontal and Level; otherwiſe "tis faulty as much as the 
Plummet varies from being Perpendicularto the faid Star; for 
the Srar (you muſt ſuppoſe) is engraved by the Globe-maker 
there, where he found the Plamet to hang upon his Placing the- 
4'Memoran« Lee therefore the String and Plumert be always long enough: 
dum. to touch almoſt the Pedefto!, for thereby you may better per=. 
ceive any Errar ; and remember alſo that incaſ: the fad Pew 
deftal (to be leſs cumberſom). be not as: big as the Diameter- 
of the Globe, then there is to be under it a little wooden Ruler, 
which being drawn out, and markt with a Star will ſerve for 

this and ſeveral other uſes as you:will ſee anon. 
The ſecond There is another way fpeculatively true, tho perchance- 
meh not {o exa& in praQice, which is thus perform'd. Place your 
Globe on your Plane with the String lying on the Meridian as 
before, and if the Extwberancy or ſwelling of the Globe juſt 
touches and bears up the String as the Horizontal Circle, then 


'\ 
the: 


—_ ——_— 


the Plane is Level, or Parallel to the Horizon, otherwiſe it 
differs as many degrees, as are between the point , where the 
ſaid String touches the Globe, and its Horizon, 

The reaſon of this is, That ſeeing the greateſt and moſt extu: 77, Reaſon - 
berant Circle on a Globe is that which lies go degrees from its and Demon- 
Pole, the Horizon becomes here the greateſt and moſt extube- /tration of the _ 
rant one that can be deſcribed from the Zenith, therefore the ©7*7 2-07. 
Globe being on a Level which makes its Zenith to correſpond 
with the Zenith in the Heavens, the String cannot fall ſhort of 
the Horizon, becauſe it muſt reſt on the moſt extuberant 
Circle that occurs, nor can it touch below it, becauſe the Plums- 
wet drawing the ſaid String- perpendicular from the greateſt 
_ extuberancy, - hinders its — and conſequently its inclina- 

tion to any part of the Globe beneath the Horizoy. Now if 
the Plane be not /evel, then the Zenith of the Globe and Hea- 
vens not correſponding, another Circle or part of the Globe, in- 
ſtead of the Horizon muſt have the greateſt extuberancy and 
this Circle, being go Degrees. from the point of the Globe, 
(which lies diretly under our Zenith) it mult differ from the 
Horizon of the Globe, as many Degrees as its Zenith differs. 


from that in the Heavens ; therefore the. way preſcribed is at. 
leaſt ſpecularively true. 
x 


_ Operation IT. 


To find . the Suns Almucantar , or 


Y 0 wt threediſtin& ways of performing this indepen- 
4. dent of the following Operations, and cach of great uſe; 
- Þ[for the firſt pives/you the Lax height in an inſtant if he 
fhines. The ſecond if Joy move the Jeaſt glimps of him, or can. 
puck at his placein a Cloud. Lhe third, i you know: the hour 
y any pood Watch, Pendolum/or-the like, whether we ſee the: 
"£ Ankee thee my hs hay; roms Glkdo! being level, 

-L Asfor the firſt way, 'tis this; your Globe being level, Rs. 
move it "till the ſhade ofthe Pin inthe Zenith falls lireQly __ Ir RY ny 
B. 3 * the 
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the .Meridian;and then the ſkade. of the Extuberancy (i. e.\that 
made by the ſwelling/or bellying outof the G/obe) will couch the 
true degree in the Quadrant of Altitude reckoning from the Z e- 
nithto it, Andcthusyou will find not.only the $zz"s height ſoorer 
perchatice than byany ordinary Qnadrant, bur willftill have it 


before/your eyes as long as yot-pleaſe,” nothing being to be fur- 


cher done, bit to'move' ſomerimes the Globe that the ſhade of 


_ theſaid Piy may ſtill corcur with the Meridian, But .if your 
Globe be fix'd, (or that for ſome particular reaſon, yow' have 
no mind-to ſtir it at all ; draw your: ring from the Zenith, 


rhroughthe ſhade of. its'Pin, i.e. lay the Fring in the: Plane of 


che Szn, and then 'if you mount! your: Bead till it'reaches the 
neareſtipart'of the ſhade'of Extuberancy ," 1t 'will (by bring- 
ing it to the” Meridianor Quadrant of Altitude) lye on the true 
Degree, reckoning (as before) from' the Zenith to it, | 


The Reaſon ge Es f 9 . ; 
and Domon- bruſhes the”Z enith and-Naiir of the Globe with his Rayes, for 


: 


” 


TheReaſon of the Operation isthis ; The Sz when he riſes 


+ 


ſiration of he -illiminates alwayes (within ſome few Minutes) juſt half of 
the operation. ix. 'therefore whenthe' gets: ( V. g.) a Degree higher; he 'muſt 


needs ilnminate'a Degree beyond the Zenith, and ſo proporti- 


onably from-time to-time , or elſe he would-fenfibly illuminate. 


ow ey is abſurd. Now ſince the $4» in truth illuminates more than 
H=- 


minates more an Hemiſpere, the Rewatr gnufk, TErmempes that Ptolomy rec- 
time: with -another) to be about 26 


than half the kons this exceſs (taker one 1 
Earth. minutes, and Tycho ſomething leſs, therefore ſubſtra& r z mi- 


more or leſs of the Globe at one moment than at another, which. 


nutes (or half the ſaid Exceſs) from what the ſhade of Extubes-, 


rancy mark's,"and you have his Height with'all ordinary ExaG< 
neſs: but ſhould you chance AY, 
How to know ſaid Shade of Extuberancy (wtw&h 1$-not ſo diſcernable as that 


the FeEYrm 0 ” : . 5 
the ſoade 4 . madeby a Gnomon |) juſt reaches, ere& then a piece of ſtick, 


/hines faint "ug the ſhadeof your Finger, ſtraw;ſtick or | quill.is loſt, that will be 


| 7* the true Term bf thedſhade{ 3d) oy id coor Nocnt off ond 

Th As for!the:Secand?7ky (for:both the former>we-reckon hut- 
| e ſecond | i _ ; 'P 9 4 b 4 : i : 
Way. one); turn-the. 2Yer:d;an of your: Glee to the Sax as before; 


or becauſe we ſuppoſe him not to ſhine out-right,dire@by:your 
Eje the ſaid 2feridian, fo. that it lye;in; the {ſame Plain" with 
him, and this you.may do ia a'manner as, well (if you'have .the 

- "> > &L ; _  teaft 


e to doubt how far the: 


Extuberancy !lraw, quill; &c; ' or , if you -pleaſe, teſt your- Finger-on! 'the* 
' when the ſy Globe, between the Sz and the. point in diſpute, and-where 


l 


. 


- 


leaſt glimps of him, or can by any accident gueſs whereabouts 
he is) as if you had the forementioned help of the Pix's ſhade 
inthe Zenith, Haying thug done 5 Take.your String in both 
hands, and croſs with it (as exaGtly as you can at right Angles) 
that part of the Meridian next your body, whether it happens 
tobe the'.Quadrant of eAltitude ,” or that' of Proportion, then 
pa our Face cloſe to.it , and moving your ye lower and 
aver, 'till.by reaſon of the 'Bxrhberancy yout tan but juſt ſee the 
Sn, or his ſuppoſed Place in- the Heavens, doy but. brivg.your 
String (held as before). to this Point, that loto hy 6 but bring 
your String towards you till it juſt takes away the Sx or his 
ſuppoſed ſtation from your Eye, and the Depree in the Mes 
ridian on which'it then lies, will be (cotinting from the Zenirh) 
the Height: required; for ſofar his Rayes would reach did he 
ſhineouttrights”! {5 19773 Dt Bon HATED þ ra = 


-: The:Third way-is when we know the hour 'by any Watch; "Li Tow 


Pendulum, &c. and *cis 'thus perform'd; Find among the 
AEquinottial or Dinrnal Parallels,” that belonging-to- the pre- 
ſent day, 'which we will ſuppoſe the 1othof April,” ahd draw- 
ing your ring from the Zenith, over that Point in-thedaid Pa- 
rallel,, where.*tis 'croſt* or'cut by the hout given, 1; e.' by the 


OY 
- 


ww 


morning:9/ 4 (lock (rele; move up your Bead to the ſaid Point; 
and the diſtance .from the Bead to the Horizon will be the re- 
quired Height, viz.*abqut 36 Degrees, as you'l find-it, if you: 
bring the Bead to the' Meridian and count-the Degrees between: 
it andthe Horizon, /10 2191 6:45 10 (19h r th 2007 God 


wy 


S*S$ 1 # +3 End by ©: Ge as ' | 
- The: Suy's Height may-be alſo known by his' eAJimmnth;, To know ar © 


which the:V: Operation ſhews you how to finde. Having there: 
fore by any of the aforeſaid wayes'his Height, *civill (upon any 


any time whie- 
ther it be 
Forenoon or 


doubt) ſoon appear whither it be *Fore-1n00n or After-noon, for Afternoon. 


as long as'ever he-increaſes in- Degrees, 11/e.' thounts higher and 
higher above the : Zors&on;\'it wants' of Noon, whereas 'iÞ he 


falls and declines;%isafterit, --- - * | 
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Operation IIL- 


To Compoſe the Globe to the ſite of the 
World either by a Meridian Line or 
without 7t. ER 


ih you bave a Meridian line drawn, to wit, a Line lying ex- 
| YOp. [.p19.4. 


The firſt way 


eo compoſe the 


_ Globe by the 


Sun. 


atly North and Seath, place the Globe * level with its {e- 
ridian diretly over it, that is to ſay, place ſo the little Notch on 
the PedeFtal, (market with the Letter S.) that it cover the 


Southern Extremity of the ſaid Line, and the Netch N the Nor- 


thern, and then the Poles and Circles inthe Globe will (without 
any ſenfible Ercor) correfpond with thoſe in the Heavens, and 
each painted Region .or Country on it, will be turn'd towards 
the reat one which it repreſents. _ IL 24 

But if. you bave no line drawn, then know the day of the 
Moneth, and you have two expedite wayes to do this Qperation, 
without any foreign helps, which are as follows. _ 

The Globe having in it ſmall pin-boles, on the ſeveral interſe- 
Rions of the Meridian with the above mentioned Diurnal Pa- 
rallels, or (to be exaRer) on each point of the Meridian which 
an imaginary. Parallel of every fifth day would cnt , for tho'we 
are io ſuppoſe Parallels for every day Pag_ the year, yet 
there being no ſen(ible difference in the S* tram five dayes to 
five dayes, ſuch holes will be abundantly ſufficient z nay the 
aforeſaid ones from ten Dayes to ten Dayes,{may very well ferve 
the turn in any ordinary Operation : Fay, the Globe. having 
holes in its Meridian at this diſtance, ;put the Zenith Pin, or, 
if you think better a Needle, in the Hole, which moſt agrees 
with the true day of the Moneth, and thenexpoſing your Globe 
level to the Sun, do but move it till the ſhade of the ſaid Needle 


; or Pin falls dire&ly —_ the Dizrnal Parallel where *tis pla- 


ced; or, if it be not placed inany of the faid Parallels, move the 


Globe till the ſhade falls parallel to the next Dixrnal Parallel, 
and *twill be as truly (ompos'd as before, ſuppoſing you know 


AS). 
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LEES. 


(as we have already * taught you) whether it be Forenoon or * Op.2-p4g.6. 
Afternoon when you operate ; for, as in the Morning the Sr:les 
er Gnomons of Dials. caſt their ſhades WeFwaraly, and inthe 
Afternoon Eaftwardly, ſo muſt your Neeale or Pin do, when 


the Globe is compos'd. 


. But here the Reader muſt take Notice , That in Caſe the 4 Memoran- 
ſhade of the Needle or Pin willby no means fall ſenſibly paral- 9% 

le}, but (as you move the Globe) draws nearer and nearer its 

being ſo, ill at laſt it ſhortens to nothing, then the Sun 

is exactly South, and conſequently your Globe is compos'd, as 

Joon as you find the ſhade thus vaniſh't, * 

The Reaſon of the Operation is this: The Parallel of the The reaſon or 

Day on the Globe can never concur, or be in the ſame Plane demonſtra- 
with that of the Heavens, but when the Globe is Compos'd, that #197. 
is to ſay, when its Poles point direQly to thoſe of the World ; 
+ for the Axis of the Globe and that of the World, being 
right Angles with the Planes of their reſpeRive e£qua- 
tors, the Globes Equator, if produc'd,will in ſtead of concur- 
Ting, interſect with the'other,in caſe their Poles diſagree; but the 
Parallel of the Day on the Globe ,concur's now and lies Dire&- 
ly in the ſame Plane, with that in the Heavens,ſeeing the ſhade 
of the Pin (which is ever in the P/ane of the Sun) concurs with 
the ſaid Diarnal Parallel on the Globe , and falls upon it, on 
the ſame ſide or quarter, as twould do, were the Globe plac'd 
on a Meridian Line, or truly compoſed any other way. 

As for the ſecond Way of Compoſing it, I ſhall defer it till 
the X, Operation, becauſe the intermediate ones conduce much 
£9 the facilitating of it : and ſo letus go on where we left. 


OPERATION 1Vv.. 
; + 20 
To find the Day of the Month. 


"PP His 'Operation is alſo perform'd two ways; as being the 
« & | Converſe of ' the former ; <herefore ſince that requires 
«the knowledge ofthe Day of the Month , this muſt - require the 
Globe "Compos'd, Having then compos'd it, by a Meridian 
Lene,or any other way, you have nothing to do but to _— 

þ C Pin 
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Pin from Holeto Hole, till it caſt (as we mentioned before) a 
Parallel ſhade, or none at all ; for then the Hole or P:n's place 

ſhews by the marks or Figures near it the Parallel, or day of 
the Month ſought for. 


The 2d, way; As forthe ſecond way you ſhall have it alſowhen we come to 


the X. Operation, which treats (as we faid) of the Second way 
of compoſeng the Globe, | 


OPERATION V. 
To find the Sun's Azimmh. 


"HE Sun's Azimuth, ss av eArch of a great Circle which 
; paſſeth over the Zenith through his body, ſo that his Mor- 
ning's or Afternoon's diſtance ( reckon'd by the Degrees 
of the Horizon) from the Meridian or Southern Cardinal ſe> 
ion of the Globe, is the thing requir'd; and for performing 
the Operation, there are four ſeyeral wayes. + | 
The 1ft, way, Firit, * Compoſe your Globe, and draw your String from the 
*-0p.3-p48-8" Zenith ſtraight throu' the Shade of that P:xz, and the Point 
which theſaid String cuts in the Horizon will be the Azimath, 
reckoning+ the Degrees (as we ſaid) from the Meridian to it; 
Demoyſtrati= for the String lying in that ſhade, lies in the Plane of the Swn, 
one therefore where it cuts the Horizon, there will be the true 4-_ 
imath, 
| Secondly, If you have only a Glimps of the Sas, or if you: 
OY can but pa kad be he is by the brightnef of the _—_ 
*.p, 6. og CR as we — in the II, * Operation) you 
may alſo. perform. this.; tar, . if. you guide your String by your 
bs from & Zenith till-it- a he dof the A (it 
you ſee him: not) in that of his ſuppoſed place in the Heavens, 
the Degree in the ZZorizoy juſt under\ your'Strivg will (if the 
_ ” compos d) bethe true AJimuth, 
The 24 way, © Thirdly, Having taken, the Sun's* beight; and having foynd 
» 242.6, -ittobe, ſuppoſe yg oy Bros oppor = 
and. by the help of the Degrees in Wer ans of; Altitude. 


4 -— 


4 ” I 


- Mount the Bead above the Horizon 36: Degrees, .whichOpera- 
tion we. ſhall frequently call.bereafter, Rettifging your Þ fadyo 
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the true Azimuth, it you mount your Bead to the Parallel of 


_ raklel, if you have his Almncantar, or eAFimuth as you will 
find by the ſecond or following way. ; 


wayes,and Reftifying your Bead to the elght feos your String *0p-2.p4g-6: 
in 
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the Sun's height. I ſay having takenthe S»»s height, and Reffifi'd 
your Bead to it, put your Ring or Noofe on the Zenith,and moye 
your String,till your Bead lies exaRly on the Parallel of the Day, 
Which we will alwayes in our Examples,or for the moſt part ar 
leaſt , ſu £m to be that of the 10th of eApril, and the ſaid 
String oil cut the Horizon at 58 Degrees Eaſtward (or there- 
abouts ) for his then true 1zimrh, And here you may re- ,,, __ 
member, That as the Hezpht gives the Azimuth, fo the Azi- p ating ” 
»wth once known, gives the Height ; for your ſtring being on 


the Day , it will ſhow you in the Aferidiay the requir'd 

Height, OE 

| Fourthly, Sappofing that. on the 1.075 of 44pril, the hpur.gi- The 4th:way. 
ven. beg in the Morning, draw your String from the Zenith X 
over the Point where the Parallel of the Day, and the 9 a Clock 
hoar-Circle interſe&t, and it will fall on the 58 Degree in the 
Horizon Ealtwardly of the Aſeriazan for the then eAFimath, 


OPERATION VL 


To find the Sun's Declenſion, Parallel, and Place on the 
Globe at all times. 


Y the Sun's Declenfpon'is meant, bes Notrtherly and Soath. 
erly diftance from the e/Equator , : 9d ig if you > 

know the day of the Moneth to be the 10th of Apri/ , you 

have his Parallel, becauſe "tis mark'd with the ſaid day: Now 

ſince the Colurus e Equinottiorum, or 6 4 clock Howrr Circle, 

is (as we ſaid) gradually difided from the equator to the 

Poles, and that the ſaid Parallel paſſes almoſt throu? its 12th 

Degree, you have his Declenſion, as alſo his Place in his Pa- 


If now you know not the day of the Moneth, Take the Sun's _ _ 
* Almucantar - and | eAzimuth by ſome of the foregoing The 2. tvay. 


from the Zenith on the Horizen, according tothe Azimmt TOp. 5.pag. 10 - 
aabellc © 50 - found, 


found; and your Bead: will lie on his true Place, and con- 
ſequently ſhow his Dec/enſion and Parallel, for, as his Declen- 
fion.is (as we ſaid) his Diſtance from the «Equator, ſo his Pa- 
rallel is a Circle deſcribed from the Pole according to his De- 
' 4 Memoran= clination, And pray obſerve well this ſecond Way”; for tho! it 
dum. be not extremely neceſſary in Relation to the Sx», yet it is of 
ſingular uſe, when you come to the ſoon and Stars, whoſe De- 

clenſions depend not. on the day.of the Moneth.. 


OPERATION VI. 


To fsnd the Sun's Bearing, i.e. in what part of the 
Heavens he lies,. according to the Points of 
the Compaſs. 


Fs found by the foregoing Operation (on the 10th of- 
: 4 April.) the Sun's truePlace in his Parallel to be, ſuppoſe 
there where the 9 4 Clock Hoxr Circle cuts it,lay over this Point 
your String, from the Zenith, and *twill fall at the Horizon a 
little bean cheCharateer of SEb E for his Bearing according 
to the Points of the Compaſs. 


OPERATION VII. 


To find when the Sun comes to true Eaſt. or Weſt, or any. 
other Rearing. | 


Fe found the Parallel! of the Day (viz; that of the 1oth 
; & of Apr!) and put your String over the Zenith, bring it 
ſtraight ro the Eat. point ,. that is to ſay, to the point of the 
Globe where the Horizon and 6. a clock Circle interſe&, and 
you will find the ſaid-Srring to cut.the ſaid Parallelabout 20 
mingtes before 7 in the Morningwhich is the exat time of the 

_  Sw#n's then coming tofull Eaſt, Now if the String be laid on the 
Weſtern InterſeRion, twill cut the ſaid Parallel at. 20. minutes 
ur thereabonts after 5 in the Evening, for the time of the Suv's 
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coming to full e#. Inlike manner, if you wonJd know, when 

he come's (v.g.) toS.z. you are only to draw your String. (as 
before) over that Bearing, and you will find by the InterſeQion 
of your {aid ſtring and Paralle!, that at a quayter paF? 2 of the 
Clock in the Afternoon, or thereabouts he will have that Bear- 
8 wW 


OPERA TION IX. 


To find what Sizns and Deerees of it the Sun in, at 
any time. 


GEE out the Parallel of the Day (viz. that of the 1oth of 
LI April) and you will find it to croſs the Ecliptic in two pla- 
ces, towit at the firſt of Taxrmns, and the firſt of Leo; Now be- 
cauſe in April the S#n is ſtill Aſcending , that is to ſay, the 
Dayes encreaſe, you may conclude that the firſt of Taurus is 
his then true place in the Eclprich ;for were he in Leo he would 
deſcend toward the «Equator, and conſequently ſhorten the. 
Dayes.. Fart 19 


OPERATION KX. 
To fi the hour of the Day by the Sun , together with a 


econd way of compoſing the Globe, and finding 
the Globe, and finding the Day of the Moneth.. 


MER are the wayes. to perform this Qperation as to the 
KL Hour, But now wee'l infiſt on four only,. each of which. 
has ſome peculiar Propriety belonging to it; for.the Firſt gives 
us the Hour by the help of the Nataral Stile; the Second by an 
Artificial one , the Third without-any $'zle at all ; and the 
Fourth (together with the ſaid hour ) the Contemplation of ſe- 
veral pleaſing Operations at a time, and among the reſt this sf: 
Compoſing the Globe by. the Shade, RES WEORA 
L.. Having * Compos'd your Globe, (and thus-wee'l ſuppole it The rt. way: - 
in each of the following wayes) look among the Howr Circles *Op. 3-p4g.5r 
(which are, as we ſaid, diſtinguifh'd we the Polar (irgles, ” 
CG. 3: [tL1E-- 
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"The 34, way, 


The 4th, way. 
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- » ſhade cursthe Parallel of the Day, there will 


Vixtle RYPtan Figures) ind the ſhade of the APFrh-Poley of Ar 


*ks'of the World (which we mayJuftly call-the Wataral Srile,) 
will;diring the $915 Northern Laritude;as well as the (hade of 
the South Pole ini bis Southern, ſhew you the Hour. Ard thus 
you may find'it for a while by the Ordinary Globes, i» (rcn- 
lo Horario, when they are once ſet or Compor'd, which I won- 
der none,of thoſe who writ of their Uſes take notice of; I ſay for 
a while, for it Wl onlyTerve your Turn thete from March to 
September, 


II. YourSrring banging by one End on the North-Pole, hold 
it ſtraight by the other, ſome licrle diſtance from the (/obe, and 
moving it on the Nooſe, till its ſhade touch, or cover, the Apex 
of the Soxth-Pole, 'twill- ſhow you (among, the aforeſaid Polar 
Rowan. Figares) the true Hour, even to a minute; for the Sha- 
dow of the String (which we call an Artificial Stile, becaiile 
'*tis Independent and Forrein to the Globe) cutting at that In- 
ſtant the e-£quater, and:Polar Circles, gives you in each place 
the Degrees of the hours, and conſequently the minutes, fince 
the 44 part of a Degree is an exa& minute in rime. 


III. Look where the ſbade of £xtaberancy cut's on: the ef. 
quator, and the great Roman Figares, (which are there for that 
urpoſe) will giye you without a'$#/e br mbre adqge the exa& 
our , on what fide ſoeyer of the Globe, you ſtand; for you 
muſt remember.that the Extwberancy caſts.on the £qaator two 
ſhades, the one tfll Trocedige, of going before the $a, and the 
other Following hith.  Nowtfthis ſhade be dubious, your 
Finger (as I ſhow'd yon * before) will help you; ir being the 
conſtant Remedy on all Occaſions of this Nature. 
_ TV. As now you find the Hour by your $:ring hanging on 
the. Pole, ſo'this Fourth way is ro ſhow it you, in caſe it had 
ſung on the Zenith ; nor haye you, more to'do than to. hold it 
by the end as before, and to moye it on its Nooſe *till-its. ſhade 
concurts.and agrees with that of the Px in the Zenith, or for 
.more Aſſurance till'the S:rings ſhade fall's fo on the upper. part 
'of the Pillar or Falcrum that it would cover the very. Nadir , 
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- were it not. hid, and then where the ſaid String it ſelf, or its 


UtS.MAC 4 AY ABC here. will be the true hour, 
ling to the "Rimwan Figures of "the Polar Circles. 
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This way I would haye you well obſerve for from hence I ſhall 4 Memoran- 
ou: to the, Contemplation: (as] hinted before) , 4m. 
d uſcful * Operations at ene glance or | 
you a lirtle 'Takte at preſent; | will hexe ſhew 
way of (ompoſeng the Globe by the ſhade, © 
_ Having tor Expedition's ſake, turned the NVorth-pole of the ? 
Globe, as near as you can gueſs to that of the World, Hold up 
your String with one hand to the Sun in the manner now pre- 
| , "till the String hanging from'the Ze. 
nith) caſts its ſhade on the Nadir, then move the Globe with 


your other hand, and making by a proportiqnable motion of the 


String its ſhade-to paſs ſtill throu* the {aid two 0 
llel of the day at the like 


when, it cuts the Para the like hc 
- whichthe ſhade of the illuminated Pole indicates, an 


- 


F 


® 


ints, obſerve 
our with thar, 
d your Globe 


will be compoſed ; or, to expreſs this in fewer words, Move thus 
the Globe, till the ſhade of the ring and the ſhade of the'illkmi- 
nated Pole agree in the Hour, Nay fixing your String in the 
| * ſtning a Thred on the North-pole, do 
but hold up both to-the $2» till the ſhade of the Stying paſſes 
the Naair , and that of the Thred the South Pole, it any body 
then moves your Glabe about till the two ſhades ,( paſling till. 
throu' the foreſaid Points) interfe& on the Parallel of the.Day, 


you have your intent ; for the Sz» being you ſee inthe Planes of Demonſtratie 
the Thred and String,he np 
Parallel of the Day<-bur'4i 


the; 


3-411 


n their In 


Zenith as before, and faſtning a Thred on the 


4r | erſection, 1,e, in the. 
poſllble:for in (as we * ſhow d @p.3.pag.8 


* 


you) to be in the plane of that Parallel, on the true fide of the 
Meridian, exceptthe-G{gye be Comepos'd, forthe correſponding 


Circles of the Globe and' Heav 
fore the Operation1s.trpe ;\ 
Meridian Line,or any way. 


ARLTITROR, AO. 
| bin.as ambitious. 
wn \ TE wacttY 1 
, 4 | F s v7 


rea, ho woul 


and 


k 


& a 


{che hayr in,b oth places, 
ſhews the Sun's Parglel ag 


- -So much then-for this /+ 
finding the . Day, af she, Month, . which 
thongs by refle&ing on the Projettion. of that gre 

in the Wander of this Age,h 


Lay 


$4 \ 4 wI 


' = 
} 4 "4 
LY 


. 


on 


arwar 


yY' © cf 9 
as be was. 
\ x4 FR aA » WA 
. + \ _ w % 


- 


\and.the A 


[Is of or TTE Cin. 2 
thr ughly learned. : 
| . Tf SI9Y 20> s 

NS Gp ER A-- 
| 2 3t ; & * 4 


ens can never elſe agree ; there= 
and-if ſo, let the Globe be but og.@ The 3d. way 
EMe.Compos 4, 


Yy ki 


peexſeStiop of theſe, two ſhades 1,2 7, 'y 
1y<ntly the Day of #6emonerh. 
of Com pafrng the Globe, and : 
hat great man Mr, . 


ad. he.. 


particulars in * 
the 45 7.7 


. or laſt Ch 


The 24. tay 
of compoſin 
the Globe 5 
the ſage. 


0N, 


pt cement of finding the } 


g » 14 \ 4. 1 a NY 
' "T7 ha LR . 


5: 


vid, the 


ape 


er, 


” 


OPERA TION XL. 
To find the Hour of the Day when the Sun ſhines not. 


T*? perform this Operation, we muſt ſuppoſe you know either 
4. the Swns. Almacantar, Azimuth or Bearing; and by the 
way you may find theſe, tho he * ſhine's not; I fay you 
* muſt ſuppoſe either his eA/macantar, eAzimnth, or Bearing, 
for they giving you his Place in his Parallel, the next Hoary Cir- 
*cle to his {aid place ſhews you the time of the Day ; for if (v.g.) 
in the forenoon on the 10th of April.) you know that the Sax is 
36 degrees higb, Reitfy your Bead but to that height, and mo- 
ving the String from the Zenith your ſaid Bead will touch 
the Parallel of the Day at 9 of the Clock, In like manner 
if you know the morning Azimuth tobe ſuppoſe, 58 degrees, 
draw your String from the Zenith over the FAT Degrees in the 
Horizon , and *twill alſo cut the Parallel of the day at 9. Or, 
if the Sun's Bearing be (for Example) a little more than $ EE 
the laying of your String from the Zenith on that CharaQer in 
I. Horizon ſhows you on the Parallel of the day that *tis 9 as 
before. 


OPERATION XIL 


To know when the Sun riſes and ſets. 


IND the Parallel of the Day (to wit that of the 10*4 of 
 e April) and where it cats the Horizon on the Eaf-fide 
of the Globe, there the $#1:5 place ar his Rifing will be ſo that 
the time of the day appears by the next Howr Fel tobe a ve- 
ry little pat 5-in the morning; and if you caft your eye in the 
Purerſe&ion of the ſaid Circle on the Weff, you l find the hour 


to be almoſt 7 inthe Ev 


- ” . 


. 
. 


To find when, This' being ſo,here follow's avery pleaſant and uſefil Opera- 
and at what ton, as a Corallary, viz.” How tofind at what time of the year, 
ro. a be ond at what Declenſion the Sun riſes or ſets, an Hotur, or any 
ets earlier or other ſpace of time, either early or later, than it does at the —=_ 
later, accord- Poſing of the Queition : for, it you obſerve but what Parallel in- 


terſets 
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ſets with the Horizon, on the 4 a Clock morning hour-circle 
which is an hour earlier than when is. rifcs on. the 10. of April, 
you will fi Ait an [mtginary Parallel, which the next real or 
mark'r cne ſhews to.be the Parallel, fur the 14.of May and i 2. 
of ?mly, and conſequently by the Deviliors of the e£gquinoT:- 
al Colnre that the then Declenſion 1s about 21 Degrees, In 
like manner you muft. have -look't. on the: Weſt frde of the 
Globe if you would have had the time of the Sun's ſerring an 
hour later than7 ; and thus you are ſtil] to operate when 
any other ſpace of time is required. 


OPERATION XII. 
To find the Sun's Amplitude, Ortive or Occaſtue. 


Y the Sun's Amplitude we mean his diſtance in the Hoyizey 
from the true Eaſt and Weſt Points at his Riſmg or Setting ; 
ſo thar this Operation is alſo a Coro!/ary from the former ; for, 
knowing (an the ſaid 10. of Apr:l) the point or place where he 
Riſes, you will find the Orizve Amplitude tobe Northward 
from Eaſt about 18 Degrees,and (on the other fide of the Globe ) 
the Occaſive Amplitude, to be Northward as much from 
the Weſt. 


OPERATION XIV. 
To find the length of the Day and Night. 


TA Oable the honr of the Smy's. Sertrigg; (which on-the wb 
F 10. of eApril happens, as we ſaid, about 7 at night) and 
the ProduQt(to wit near 14 howrs} will bethe length of the Day; 
or double'(5 ) the hour of his R:ſrng,and the Produg (10hoars) 
gives the length of the Night. Nay, if you do but confider how 
the Parallel of the Day is cut by the. Horizon, you have the 
whole buſineſs repreſented tothe lite. at ame view, even as it hap- 
pens in-the: very Heavens themſelves; for-that part ofthe ſaid - 
Parallel above: the Horizon,» being devided to your hand b 
the Howr=circles, into:almoſt 14 boars, ſhews the Days length, 
aad conſequently that pattunder the Horiz0n.(ſhewing a little 
more than 10 hoxrs,) gives the length of the Night. | 
OPE- 
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OPERATION XV. 


To find the beginning and end of the Crepuſculuns. 


Y the Crepeſculum is underſtood the Tw:/ight which ape 
pears before the Sun's Riſing, and continues after his Set- 
ting; for as ſoon as the Suu comes within 18 Degrees of theHo- 
ri2.08 (according to the Qpinion of the antfent e Aſtronomers) or 
within 16. Deg. according to- that of Tycho, and ſome Modern 
. ones) his Rays.are refleQed from the 4rmoſphere or circumam- 
bienc vapours, and conſequently illuminares, fo that this light 
{ti]] eacxeaſes, by bow much the. Syn approaches the faid Hari- 
2.0n, and Wercats as it recedes. Now to find it, you are ta 
bring the Srring hanging on the Zenith to the Meridian, and 
making the Bead (it you follow the latter Hyporheſis) to 
ttand by the help of the Q#adrant of Depreſſion) at 16 De- 
grees under the HoriFov, more it on the Eaſt fide of the Globe 
along the Parallel of the Day (5 e. that of the 19, of April) till 
it juſt touches the ſaid Parallel, under the Horizon, and there 
wul be the true point of the Morning Crepnſculnm, which the 
adjacent Howr-czrcle tells you begins about 3 in rhe morning ; 
In like manner if you move your Bead on the Weft or Evening- 
fide of the Glabe, you willfind itto end neer 9. 


OPERATION XVI. 
To find the Sun's Pepriffion at any time of the Night- | 


DY Depreſſion wemean, how wany Degrees the: San is then 

} under the Horizon, which, is eafily: performed if you know 

the hour of the night, by the Afeon,Srars,Clck, or the like; ſor, 
 ®Op.6, pag. finding (as bath been® ſhown you) what\ part or point. of his 
re ing tot tmeof-the-ni ) a ::Paxabllet of: the: D: 

ineerle, draw the String from the Zen over it,. oo wes. 

_ your Bega4:to it, bring the ſaid Bead to the Herid.or Quadr. # 

Depreſſcon, and then by the help of the Degrees. there (reckoning 


from: 


from the H»r:z0u tot 


2 he Bead) .you have before you the requi- 
red: Depreſſion, VF 


OPERATION XVI. 
To find the Sun's Right Aſcenſion. 


T H E Right Aſcenſion is that Point or Degree of the /£qua- 
tor cut by the Meridian, or Hour:Circle that runs through 
the Sun's place in th: Ecliptic;and this Degree is called the Regbt 
Aſcenſwan, becauſe in the Poſition termed by Aftronomers and 
Geagraphers the Right Sphere, (which together with the Oblique 
and Parallel Spheres, ſhall be farther explained in the * Geo- 
graphical Seftion) it riſes or AFſcends with the Sn. 

- To find thenthe Sun's Right eAſcenſion (a thing often of 
great Uſe) .yoeu are only to take the Srr:vg (hanging from the 
Pole) and lay it op-the Degree of. the _—_ poſſeſt then by 
the San, thatis toſay-upon the-:11t, of 5 (for the. 10. of eApr:/ 
isſtill our Example) and: the Degree of the -£qzator cut by 
the ſaid String js the required Right Aſcenſion, which counting 
from y or Eaſt Point (as you maſt always do) happens to be 
2.3 Degrees, or thereabouts, 'þ 

Lad 


OPERATION XYVIIL 
To find the Aſcenſional Difference. 


- A Sfar thee Aſcenſional Difference ( 5.e. the Difference be- 
Lk tweenthe Right and Obluque Aſcenſions) we have it here 
before our. Eycs-at a View, as-being that portion of the Day's 
Parallel whichlyes between the Sun's Riſing or Setting, and the 
6 a Clock Hour Circle, lo that if he riſes on the,10, of April at 
almoft :5, and: fersnear 7. we. may conclude that'the {ſcenſfo- 


al Differences about'14. Degrecs, for 1 5. make an hour. Burt 
it you will be exa&, then lay the String. trom-the- Pole on the 


Point.where the Sur. rifes, os ſets, and when it cuts-the AE as 


tor, count there the Degree ſrom the ſaid Srring to the 62'(lock 
Circle, and all is done. Thus then you ſee, that when we 
D 2 know 


*;d. Oper, 
T3. Sett.2. 


know the 4ſcenſional Difference we have the time of the Syyr 
Riſing and Setting, for it is but adding it to 6 a Clock, if the 


Sun be in his Northern Declcnſjon, or ſubſtrafting it in his 
Southern, 


The E.N D. of the firſt Seftion. 


SEecrT. IL 


P FF 
Of the Operations that concern Geo- 
oraphy. 


wa FT T Aving given you a ſhort account of the a imme- 

Conflerarion H Giately relating to the Swy,. without reflecting upon any 

| part of the Earth, but that, on which we then ſtand, wee*l now 

deſcend-tothoſe that concern Geography, where you may-have 

a view not.only of all Countries, as to their Situations, Extent 

and the like, but ſe at one glance when you pleaſe, ſeveral 

other things appertaining to them worth the knowing , as; What 

aClock it is in 4n place — 3 Phat People are*Riſing, 

who are going to\Bed, and-who: to: Dinner :: asalſo, where it is. 

they have no Night, where no Day, with divers particulars of: 

the ſame nature, which were thought by many formerly not 
performable without Magic. 


That our Inſtrument is Geographical, no body will (I dare. 
ſay) doubr, it being the Zerrefleiat Globe, and conſequently 
the Epitome of the very Earth it ſelf; and befides its many other 
Operations): it may be perchance uſeful in this, that all Conn- 
rries are here more obvious, and conſequently more eafily 
ſound out than in any common Univerſal Map or Globe. Nor 

do's it a little contribute to it, and fix the Pcfition and Order 
of the ſaid Comnrries in our Memory, that not only the Div:- 
ffons and Subdiviſions of the Earth are- (by our preſent Dire- 
ions) clear and diſtin, as far as this ſma}l bulk can afford, but 
freed alſo from the uſual crowd of Towns and Places, very 
often neither of Note nox Uſe, unleſs'for Diſtration. For 


the 
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che buſineſs of a Terreſtrial Globe, is to repreſent the ſituation 
of famous Regions and Provinces, and how they are diſtant tach 
Eh the other ; to ſhow Hs alſ, o where the late Diſcoveries are; 

where mere may chanceto be maae ; what $6 9ilp4 x any Place 

bears to the known Parts, or they to the whole Terraqueens Maſs. 

Theſe (T fa): and the like, are what a Glebe'is properly to 

repreſent ; for {mall and inconſiderable Places ought not to be 

there, as being the chief Object of Chorographical and Topo- 

graphica! Charts, 'to whica the curious ate to recur upon occa- 

{10n. 

As far the firſt or gr ana Deviſion,of this Globe to wit,the four 754 5,494 Dj. 
Q#arters , their names arc in the' midſt of them in re- vif;»s of the 
markabje Capital Letters; nor is there. any trouble about, theix Earth. 
Bonnas, after that that joyns Exrapr and Afia is confider'd; 
for bating the little Iſthmus made by the Mediterranean and 
. Ffarerubrum (which conrains the Jimits of Afia and Africa) 
there is no part of the faid © warters, which is not ſurrounded 
by the Sea. *For the ſeparation' then or Boundary between 
Europe and Aſfiz, it is a fine black line, that beginning at The Boundz- 
the mouth of the Tarais, runs up the Stream to Tia (lituated 17 between 
on its moſt EaFerly F:exure,) and thence going to the r.careſt Europ ane: 
Banks of the River Oby, accompanies it till it falls into the 2 
Northern Ocean. This1 ſay is the ſeparation drawn by me, 
and not from Txia-ro the mouth of Daina at Arch-angel;, 
for ſince there are (as tothe Qyeftion i hand) different and 
various Opinions among Geographers, F follow the rather 
this Deviſion rhan any other, Bo 11t contains: almoſt all che 
vaſt Dominions of the Ry ſfian Emperor, and ſo makes him as it 
were an intire £xropean Monarc. 

The Devifi2n of each modern Country frem the other(which .,. Diviſion. 
have all their Names op them in ftaall Capital Letters) is aiſo jor 99x 1 
a black prict lire, and that you” may have a glimps: al- der» Country 
ſo of cAntiens Geography, I have expreſt ſme of the 07 the orher- 
moſt confiderabie old Nations and Empires, by Prick: Lines of Th, {\cieut + 
ſeveral coloars - (as the direQions-on the Globe it ſelf ſhew's you) Limits of /e- 
to amplify.or ccntra& their Bands; when they agree not with v:ra/Nations. - 
the preſent Limits; but as for Cities and Thyns, there are (as 
Efſaid) but yery*few-of any: fort ſer down, for in all the Iſland 
of Great Britazn , we mention but London and Edinbgr; h;, be- 
ſides a Port or two, in which proportion we proceed all along. 
Thus: 


A Table of re- And here b pleaſed tg remember that. to ICC; 
ducing P:- | 2) & | worn » $6 Ve wan 4s eb at Þ 


grees into 


Miles. 


Ti1us ha ing acqyarorer ou with-cheſe few Prelizpnaries, wee't 
no" Bike yu We a lit le confider'd the Names of each Conn 
try, and how they all lie from your Zenith, where.you are e- 
ver ta ſuppcle the Conntry or Place to be, which the G!obe is 
made for ; I ſay,\ we wiil now, after you have a little confide- 
red thele things, failupon the Operations, an Employment corn- 
monly much more diverting and pleaſant than Speculatior, 


-...OPERATION IL. 
How to find the Diſtance between any two places. 


TE the, Queſtion, be (tor, Example ) between: Con(tartinople, 
L and the Place you dwell at, (which we ſhall for the Future 
ſyppole ſtill to be at Zongon)Draw your String from the Zenith 
ſtreight over (onſtantinople, and having mounted your Bead 
thither,; bring it tothe Meridian, or Quadrant of Altitudeapd 
It. vilthe - (counting from-the Zenith ro it) onthe 24 Degree, 
- cr. thereabouts;, which multip'y by 60.(the number of 
Miles contained according to.the Common Account in each 
Degree) ſhews.you that the Diſtance required is fome 1449 
Miles. Bur.if it be demanded how far it-is from Conſtantine- 
ple to-Tangzer, i.e, from any other two Places, when. reither 
lye under your Zenith, then take. a. pair of Compaſſes, and 
placing one Foot on the firſt Town, and the other Fcor on the 
ſecond, find (inthe Meridian, Equator, Horizon , or any 
other divided great Circle) the Number of Degrees between the 
Feet, which making about 31, amounts to near 1860 miles. 
Or it yaw: haveno,Campaſles, fix the, lgoſe or Plummet-end of 
your, String with yourFinger on Taugzer, andgraxing the reſt 


of it ſtreight gver Conſtantinople, place there the Bead; and if 


you meaſure that diſtance 'in any of the. faid devided Circles 
'twill give you theabcre. mentioned Degrees ar:d Miles. 

ad 2u from Maul- 
iplication in Re,atign. rg Miles, & have prdeted a little. T able 
t9 be plactin the vagant, part, of the (G/akg towards jhe Southern 
Ocean, where you may 'fing rem 1. Degreeta 20..how many 


Miles any number cf Degrees give ;. but it your Cueſtian con- 
; | #935 $ 24 | ©o$5s | 4» Llp», # AS 4 4d 
i. af 3 hats tains 


we. 25 

rains4mdre Degreesthan are: ſet down, as For "Exarniple 31. 

you are'only to add $60, (which you will ſee in the"Table isthe 

vallue of 11. Degrees) to 1200 (the value' of 20.) and the 

Sum Total makes 1850. Miles for the «a diſtance. In 

this mariner you maſt operate in other caſes. 

The Table of Redattion isto be.in the following manner. 

— Ss 60 bh, | 10] ---=- 660 
Sven” "IP 12 -=---= 720 - 
co 13 ---- 780 
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ws 200 || 5 fo dc RE. , |. 
---» 360 16 <---'. 960 
-=== 420 17 ---= 1020 
>_s 4.80 18 ---- 1080 
e--e ' PAO | I9 ----. 1140 
}0 »=--- 600 | 20. ---- '1200 


 OPERATIFON UI. 
How to find the Latitude and Longitude of any Place. 
xi} - TOAOP 7591-51 TAISINY THC 0 "C2. 
ator ';" Tf therefore you would know: the Latitude of, 7it14*«/ a 


Place #s, and. 


hows to fing it: 


T He Latirude of a Place is its neavet 2:ft ance from the ox what the .g- 
7 


(fappolſe)(onftarrinople, dtaw theString from the Pole over the 
faid Cr , and pacing thereon the” Bead, bring it fo, the gra-r 
dual devifion of the Coluriw&£quinoftioram,or 6. clock Hour 


Cirele; ard ityoill le of be 4h, Ht v98 about C:0mAutes., 
more; for the Latitude BREE LL EE. .u 


. The Longitanle of a Place is the uambir of Degrees (rechon'd War rheLom- 
Eaftwardly in the Equator) fromthe grand Meridian to the £174 9. 
Hour (rele, or particular Meridian that paſſes through the 
rr Tere en nn 0m, 
- AS for' the fail Grand or General Meridian, 'tis that from Of the Grand. 
whence we begin our Reckoning; and figce it matters not (as Meridian. . 
you will plainly ſee in the Memorandumot the third or” follow- 

ing Operation ). where we commence, to wit whether from the 
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any other- place, i 
_ I ſay, fince this is 


—_ —— 


t runs thro' Longov,or that thro? Paris, Reme or 

| people be acquainted. with.it before hand ; 

o, what wender Is 1t,(there being ly reafor 

of ſome accidental Proprieties and-Cauſes infinit fit Places) if 

Geographers and other Learned menquarrel in the Aﬀair, and 

earneitly ftrive conavethe Preropative granted that (untrey, 
which they are: pleaſed ro prope (e. 

Of allglaces, the Heſperides, Azores and (anaries,(by rea- 


ders 


: 
o 
. 


ſon of their W«ſter/y Site, or the pretended non-variation of 
the Needle in ſome of them) have had the moſt vogue ; bur 


ſince each of the ſaid Piaces make not one but many 1ſles, they 
attorded new occaſion of Diſpute ; for argong the Heſperidcs, or 


Iſl:s of (ape Verd, fume would have Fuego tocarry.away the 
Bell, ſome St, Nicholas, bur pthers Str. incent, as appears by 


- 


\ 


Hondixs's Globe. Now Lapyreniws, in his, begins from Sr. 
Mary and St, Michaet in the Azores ; fehrſonius in his Uni. 
verfal Map, counts from Corvo and Flores, whereas the Learn- 
ed Dudley (the late Titular Duke of Northumberland) gives the 
hanour to- Pico, and has as' much reaſcn for it as the reſt. 
Nor is there leſs do about the Canarzes, for the French fix it at 
Ferro, ſeveral of the Holanders at Teneriffa, and many other 
Nations at Palwaa, which is the Place I would willingly chooſe, 
(fince the great Prolomy thought fit ar laſt to aflign ir there) 


were.it as convenient. iyrmy'ippeſent purpoſe as St.Pincent. 


'Tis St. Fincent then T here pitch upon for this Meridian to 
aſe throu*, becauſe it differs in. Loygirade from Londen within 
ſe than 20 Minutes of juſt OY, rees,or,2 Hoxrs, {a that the 2 
a (lock Circle will repreſent jc (within almoſt a Minute in time) 
without need of drawing a Particular one, and the ſaid Aferid:- 
an. is (as I told you in the, beginning) diſtinguiſhed from the xeſt 


- 


» 4 oi % iu . $1.44 yo gr © oe RY Bas +4 CE p 
by Pricks, which being diſtant from each other a quarter of aDe- 


gree, are uſeful on ſeveratoccaſtons.. 
Having thus fixe our Grand Meridian, or firſt Longitnde, 


tbeLongitude that of other Places follow's with eaſe ; for if you wauld know 


of any place. 


. 
I 


the Longitude of Conſtantinople, draw but your String from the 

Pole over it, and: it will cut the e/£quator neer the..62..De- 
ree for the Longitude Fogureea 83) ON Ry + X62 DFOEAere 
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@PERATION /W. 


a 


How to find out any Place, the Longitude and: Latitude be- 
ing g1ven, 


"His Operqtion is not only uſefull for the finding out of 

Towns exprefs'd on the Globe, when you cannot gueſs 
whereaboat they are ſituated, but allo for the placing them 
truly in caſe they ſhould chance not to be ſet down, Sup- 
poſe then Conſtantinople were: the Town ſought for, and that 
you found its Latitude to be 43 8. y'. and Longitude 61 6. 46'. 
in ſome book or Geographical T able; I ſay ſuppoſing this, you 
have nothing to do, after having mounted your Bead (by 
the help af ihe devided (olarns)-43 g. 5. above the e-£quator, 
but to move your Srrivg 'on- its Nooſe from the Pole to 
61. 46. in the ſaid +/£qaater, and (onftantinoplewill be juſt 


under your Bead; and if (incaſe of Omiſflion) it ſhould not, you 
may then if you pleaſe marke itouc your ſelf, for that is its ex- 


al place. fy 
But by che way, if the Geographical Tables agree not with 4 Memoran- 
the Longitude of your Globe as telling you that (v. g.) Conſtan- dum: 
tinople has but 54 8. 36, you arethen to look from whence. the 
faid T ables begin, and finding their Commencemenc , ſuppoſe 
at Palma, and that-Palma (accordingto the former Operation) 
has by your Globe 7 8. 10', of Longit#de,you muſt ald this num- 
ber to your Tables, and thenyou willagree, : .. 
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. Poſitiqn, or Paints of the. Compaſs- . ... 
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To find tht ſituation of an Place acooridiig'o.the Aigle of 


r,V-BiL 
laid Town trom-jourHabita- 


Pos HRVU 127 
Ry 
'; "twill cutthe & 


5 "7; 


A prelimmna- 


ry Diſcourſe of 


Climes. 


dy any other means ſo univerſally, andat fo eaſy a rate. 


OPERATION. V. 
To find in what Clime or Parallel any Place lies. 


Efore we can here well come to Operation, there are ſome 
few Particulars to be confider'd ; and firſt what a Che 

is; which is no hard thing to conceive, fince moſt know 
that after-the Yernal Equinox our Days not only exceed 12 
houres, but that every neerer Countrey to the Pole has days 
of greater Length than the Remoter : Nor are there many 
ignorant, that when our Days (that live on this fide of the Lize) 
increaſe, theirs on the other: ſide decreaſe proportionably, and 
when theirs encreafe ours decreaſe; fo that no People are at 
a Conftancy, but they that dwell exaQly between both Poles, 
to wit under the LAquator, This Diverſity was thought 


by the Ancients a thing ſo fit tobe known, that they invented 


the Deviſion of the Earth into Cl;mzes,fo that as foon they heard 


a Countrey. named, they preſently (beſides the fond Refle&ions 
concerning the Temperament of the Ar, Ingeniety of men, 
&c.) knew the length of its longeſt Day, and conſequently 
how much any other Place. exceeded or came ſhort of that 
length. » 42. 7 

For ſappoſethe firſt Northern-Clime were to paſs over all the 
Places on this fide of the Aquator, whoſe __ Py is: 
hours and =; and the fecond Cl;»7e thoſe of 23 hours, and: fo 
on towards.the Pole by a halfhourly Increment ;what diflicul- 
ty could there be to refolye immediately the Queſtion, when we 


once know the Cliyte, ophaviig yholefigth giche longeſt Day to 
find out the very lime itſelf. 


I. Wonder | cry .that, ſa ingenious: a .men,'as, Ficq, 
thould ſeem to a NE Shar thi Devfin i Shleſs, i oth 
eaſy to find the longeſt Day as the Clime-, whereas, were Climes 
ineſteem and faſhion, the Memory would as ſgon conceive and 
remember in. which'of chem any Countrey lay, as now-fydoes 
4 Bounds, Rh its ppg Sr —_ ; ard-if 

0, one may quickly judge whether they are' uſeleſs}, 'and 
whether it be NN nt the length aforeſaid can be known 
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eA Clime then (generally ſpeaking) is a ace contained bee, Where a Clme 
tween two Circles fe to the gear, having the Places ®* ' 
thro' which they paſs differing (as to the length of their longeſt 
Days) half RAE: and this ſpace takes the Got of Chime 
from Kairev [nclinare vel Defleftere, for the greater our De- 
flettion is from the e/E£quator or Right Sphere, the longer our | 
Summer Solſtitial. Day. will be. Nor were the Antients con- _ « Paret- 
renk with this large Devifion of the Earth, but ſubdevided it in» © 
to. Parallels, ſathat Places differing a quarter of an Hour, were 
reckon'd to be under ſuch and ſuch Parallels, which ſome call 
Artificial (from their relation to the Artificial Day) to diſtin- 
guiſh them from all others that occur, | | 
As for the Antiquity of Climes, 'tis immemorial ; nor could of ,;, 4. 
there be many in the beginning by reaſon of the ſmall extent quity and 
of the known parts. of the Worid ; For tho' Prolemy reckons a= mmber of 
bout 10, that is to {ay 21 Parallels, as making them to reach as Chimes. 
far as Thule; yet Homer, Ovid and other Poets, ſopoſleſs'd 
men. with the Fancy, that from the Cimerians Northward, 
there was nothing. by reaſon of the: hideous vapours and ex- 
halations, butia dubious and'creperous light, that even Pliny, 
and after him the Arabiars infilted only on ſeven, looking on all 
£56" that lay farther as not worth perchance the taking no- 
tice of, | 
As{or the ſeven in yogue wich them,and mention'd alſa-very Of the 7 com- 
particularly by.. our Coantryman Sacro-bojto (whoſe credit !729nNorthern 
and great Repute has-yerchance not alittle keptup their Fame _ 
among the Moderns) they were, Dia-Meroes, DiaSyenes, 
Dia-Alexandrias, Dia-Rhodon, Dia- Romes, Dia- Borifthe- 
neos, and Dia-Ripheon, being all names made by the Additi- 
on of the Greek Prepoſition 4a (i. e. per) to ſome remarkable 
Town, River, or Place, thro' which the middle of each Clime 
paſt ; ſo that the middle of the firſt went thro? Aſeroe, an E- 
thiopian City on the Nile, where (according to ſome) Queer 
Candace Reigned ; the ſecond thro? Syencin E ep, lying juſt 
under the Tropic , the. third thro* Alexandria; the fourth 
thro”, the 1ſle of Rhodes z, the fifth thro' Rexye ; the fixth thro' 
the mouth of Boriſthenes; now called Nieper by the (oſſack# 
and the other Inhabitants ; -and the ſeventh and laſt thro” the: 
Riphean Hills, part of which Jay according to their account in 
| a + © -- "> ar 
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or about, the Latitude of 5o- Degrees, and conſequently cor- 
reſponded with the Cimerians. Oe k: 

Of the Su» © *Fyaghere then that Alfraganu andother eArabians ended: 

thern CUmes. NJgrihwards, who beſides ſeveral ſmal particulars, err'd not a 
lictle in making Rowe and: the Borrſthenes only a Clime aſun- 
der, when as their longeſt days differ at leaft an hour. And 
as for the Southern C/ses (to wit thoſe on the other {ide of the- 
eAquinoFial) they thought fit! to confider- them , buc not 
knowing what to call them, as being ignorant (for the'moſt- 
part) of the Places they went through, they added 'Av7i:(j; e. 
Contra) to the former Denominations, ſo: that making Anr;-- 
dia Meroes ſerve for the firſt Clime, Anti- dia Sienes for the: 

| , ſecord, they:proceeded in the {ſame-order with the Reſt: 
wy the mid- But now before I end, I ſhall endeavour to folve a difficulty: 


dle of the firft ghich ſtartles: not a few, viz, howit comesto paſs (ſeeing the. 
Clime has I 3. 


rr of Climes are afligned (as we mentioned)by the Antients, to know 
74 0, 7 thelengthof the Summer Solftitial day in every Country) that: 


the middle of the firſt lime (which in rigour ſhould lyzeno fur- 
ther from the eZ£quator, than to encreaſe the = 


2 quarter.of” 
an hour)runs over Meroe, where the Exceſs is atleaſt an hour: . 
F anſver, the eFntients, deeming it more equal that the mid- 
dle of-the Clime, and not the end of it ſhould be the Point- 
where the balf hourly increment was to begin, fixt the Terme & 
qwo, not in the e-£quator; but a quarter of an hour further, and 
therefore Taprobane (which ſome now think Swymatru) was the 
place where Ptolemy commences all his Climes, making thereb) 
the middle of his firſt to paſs per Sinam Avalitans or (Mouth of 
the Red Sea) and the middle of his ſecond per Meroen ; But 
the Arabians, thinking that for ſeveral Degrees from the &E- 
quator all was eicher Sea, or- (by reaſon of the Heats) ſcarce 
Habicable, or elſe judging it for-their: Honour, to haye their 
own Country in the firſt Chime, began half an hour beyond The 
probane, and ſo Dia Mevoes, (tho the Days are there 13 hours 
long) leadsthe Van in their Catalogue. ' Ck Ts 
How. tbe firſt Theſe ſew things premis'd, I halt now ſhew'you. the way I 
Csrcle of Lon- eqketherein, which-I think in all reſpeQs clear and ready. 
oj ar is di” pirſt, I make the primary Cirele of Longitude tobe. the Circle 
vided as to ; | þ hes whey” s | T 
:be Climes, Particularly appropriated to this uſe, being devided and mark*t 
__ according-tothe true diſtance of each Ghwe-from the- other ; 
and asto the place where they commence on our Globe, I rather. 


fol. 


| $2. and +; and thus we proceec 


la - , | 


"—_ 


| Fhave ſer down the firſt $yllable of their names ( 


(befides the aforementioned excels of the £Hrabians ) fliould we 
begin, but a.quarter of an hour from thee-Equaror, it makes a 
great ſpace of the Earth, viz. from Taprobane to thee Equator, 
to be in no Clizee at all; and whichis more, it cauſts a little con- 
fuſi3n, when. the length of the day is greater ;in eyery_ Clime, 
than-what the ſaid Chime can jultly, challenge, accotding to its 
Rank and Number ; I fay, as for the place where the Climes 
commence, -I rather follow Ptolomies Aſtronomical than Geo- 
graphical way ; and therefore beginning at the very e/Equator, 
my firſt Paralle! (or. middle of my firſt . (lime) is ſuppoſed to 
xun over the places that enjoy 12. hours and a quarter of Day, 
and the end of it (noted on the primary Circle of tongitade or 2 
a ElockHour Circle with theFigure 1.Jover the places that have. * 
F co the Polar Circles,to wit,where 
the 24th.Clime,or 48th. Parallel} terminates,ſo that from thence 
we come to the Deviſions ,on the ſaid (*rcle of Longitude, which 
ftiow where the days ate as long as an ordinary Week , where as - 
long as a Month, and where as tivo, arriving at laſt at the Poles 
themſelves, where there is a conſtant half year of light, and as 
much cf Darkneſs. And tb give you a Re bra. of the 
Names of the aforeſaid old Climes, and that- you may alſo ſee 
without Calculationor Trouble where the Ancients plac'd them, 
C0 as Aer. Sy. 
Al. &c,) according to their. reſpeQire Latitudes, 
- Tofind then in what (ime any. place is (v, g, Conſtantinople) 
you are only to draw your Strang from rhe Pole over that City, 
and mounting up the Bead thither, to.move it tothe ſaid Pri- 
mary Circle of Longitude, and. twill lye on the Clime gr Paralel 


follow Prolomiecs Aftranomical than Gebgrophical M:thod-; for 


- q 2+ a « 


: 


required. © But if you would know: what places are {{uppoſsy 


Lot 


under the 47h. Clime,throu'out the World, z. e. what places have 


cheirlonpeft day juſt 14. hours; Fix the Bead onthe ; th.(lime 


and moving it on its Nooſe from the Pole round the Globe, you 


- may conclude that every place.it paſles over,has the Sn exat- 


ly ſo long above the Horizon, when the days are at the longeſt ; 
andin the ſame manner you muſt proceed. on. the South of the - 
e£qwartor,to find the Countrys thatlye under the.gth 
Clime. In ſbort, here we have, belides (what has been already 


faid) a-view.nor onely of the ſtrange inequallicy of the Climes 


- 


\ tance - 


To find in * 
what Clime. 
anyPlacelien, . 


Southern + +. 
f the-anc- 
q ualsty. of 1 hs:.: 


(eſpecially between the firſt and la ) but al{s of. their FT Climes... 
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eduttion, raentioned in the firlt * Operation of this 
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contains the Sono nag 197 gat Lin os ) Hy 
Amphiſeti, the other Zones, but ſhew oY the ſeveral Inhabitants within 


Tropic to Trop *tis evident that ſometimes he mu 
Northſide a 


changes fide \x nth on each Parallelfor that w 


here. 


5 . 


frezen Znnes ex k = 
d 


which cone 
tain the Pe- 
Taſcti. 


tinguiſh'd fromthe reſt... 
Now fincethe longeſt day within theſe Limits is at leaſt 24. 
hours in tength (as we ſhow'd you even now in treating of the 
Climes) and fince the Sz, in this ſpace of time, compaſſes the 
World, it miſt follow that here he runs round the Inbabirants, 
mbich gave th tae of F FZ.13C 17, $9 them, tha 
of the Fay Cirouts Ombrars, or Turrgunded-with their ſhadow, from 
bounds of the' rho , MR Calls Obie. is o| E223. TK "hr & +28; oh 65+ ©. I 
C44 


Temporevich As tor the tvo. rEmaiuing Z ones, th 


4. * 
” ® 


«. SST 4 \ 
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As fot the two, remaining Zones, they are the, Tempergte 
| contain"the! one bodnded by the Tropic's and Polar. (reles: Nor dg lrr 
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tbitants ofthis moderats and more excellent poſition want an 
dppellation from the property of their ſhadow alſo; for never. 
having the S## but on one ſide of them (as ſtill ſetting before 
he gets round) and unable to; paſs, as he could in the Torrid 
Zone over their Heads, by reaſon he has no excurſion beyond 
the Tropics). it muſt needsfollow that their ſhadewho live'in the 
Northern Zone, wilt ever fall North, and theirs in the Saxthern, 
South ; ſo that they were called ZFETEROSCTT, %. e. 
Habentes alteram ſolum Umbram, or People having but one 
kind of ſhadow, from #7e@- alter & ('xla Umbra. ; 
So mnch then for the {{l;mes and Zones, together with theis . 
various inhabitants, andnaw we will-proceed tothe Operations 
that follow. :  BONKITVI C107 4010117 OI "OB% 


OPERATION VI 


To know what a Clock ' tis at any times in any place of . | 
—_— 


; 4 


Here is no- Operation perchance in the: whole Treatiſe, Firſt way. 


4K more diverting-and pleaſant than this; nor ſcarce any: 
more readily perform'd:after a very little:Refle&ion, even in 
the moſt difficult Cafes, For having; Compos'd:your 3be, if it 
be then. 3. 2..a Clock with you, the ftanding Horr {roles or Me: 
rid;ans already: defaribed, will. (by.the:Comman or little: Fipures 
which lye within or upon the, Reman ones;that furround the Pa- 
lar Circles, ). ſhew you exaRtlythe Hor; wherefocyori you caſt 
at is tofay, that 'tigabour 2-of: the Glock ac Cox-- 


ky 
, 


7 


away. 12,and you mayconclude iÞchere 1 inthe 
Afternoon. | oo. 


G3 


as 


as finding the Difference of Longitude betweerr you and the 
Place in Diſpute, and ſo adding or ſubſtraRing it (as need 
requires) frem the true time ,,of the Day, Or eiſe-by calling 
Third way, K always 4i4- day,there where the Hour Circle that ſhews your 
then rrue time of. the Day © (which-by our Example is 3 in the 
Aftexngqon) croſles, he bs counting from thence to the /ſe- 
ridian of the Place in queſtion, ether forwards or backwards 
(as.1,2,3,4,07 11,10,9,8,c.). accordirg as the ſaid Place lies 
Eaſt.or.Welt-from 3, and-all/isdone ; I ſay there are ſeveral 
ways to perform this Operation, but ſeeing the firſt is the 
moſt clear and expedite, I olely infiſt on it : and now be- 
.cauſe you may be cores running over With your Eye, the 
whole Globe, and Conſidering how one Situation or Country 
difters from another in time, 'twillnot be amiſs.to tell you that 
there are*3 Places, that haye mote particular Relationto your 
von or ap rang ou any other. | 
. -Peries Thefirſt is that, which lies oppoſite to you in your own 
mw ae:  Parallel., whoſe Inhabitants _ called by oY Antiemrs 
PERIACI, or Circumcole, from Ku Circum & nico habito, 
and though by the:'Word, all People-:are comprehended that 
dwell.any. where inthe faid Parallel, yer Geographers com- 
manly - mean thoſe by it,.that are thus Diametrically Ren #66a. 
Theſe then:live in the ſame Zoge and'in'the fame Clime and 
caſt the ſame kind of Shader with you : Theſe enjoy your pro- 
portion of Heat. and Cold, your Seaſons of thiTear, your En- 
creaſe g Days and Nights, and in ſhort all things elſe of this 
kipd;:{aving. that\ your axrs are loppaſite-;\ theit (Ix\in"the- 
Evening being your fix in che Morbing ;- andyour Noon \chelr/ 
1 JJ 6 £ Dig art BBDE DD IUARYES JS T9 TH 0 


Second way. | There are ſeveral.other-ways of performing this Operation; 


- The Secand Place lyes under your:very Meridian, of 114 

Nock Howr Circle; which: makes your Hours 'an# theirs the 
TY : E:- ' WS 40M " Fai td, 

ame,bat-by being 51: 8:30. on the other fide of the nor ror, 


Of the Ante#- 
Cho 


| ithappens thattho.you-all kgree-in _che:Tebiperamiit'bFYonr 
Zones, number of:Climes, mn — | 's 'w Je 
onely,. andthe like. yr yer theis:Zone! Chit Southern, 


their Shade'falls toward thar Pole, >theiriSpmipveris your Win- 
$6r - and your Sprang their eAntumeu;{oithar'fy tr this con- 


| trariety 


trariety they are named ANTeECI or Agve 


rfcole from dry; 
i ee En 
\ The Laſt is the Nadir or Point on which the Globe ſtands, 
whoſe Inhabitants are called s4NTIPODES, i.e. oppoſeta ha- 
bentes veſtigia, or mea that walk Feet to-Feet with you, from 
'Arn Contra, & Tots Peaes, Thele imply: (even by the valgar 
acception of the word) the height ot Oppcſitionz and ſince 
they are the very Antec; of our Perizci, participating thereby 
of whatever vas oppoſite to you: in either of the former Pla- 
ces, it is no worder that yougenjoy together neither Day nor 
Night, nor Seaſon of the Tear, nor any thing elſe of this Na- 
rure, | | 


OPERATION VI. . 


To find where 'tis Day, and where "tis Night, all the 
World over. ff 


Ompoſe your Globe, andall People that live in the :/[amina- 
\_/ red Hemiſphere, enjoy DAY at that Moment; and all that 
live in the Obſcure One, NIGHT. 


" 2 #®. 


; 


OPERATION VIIL _ 


To know where at that; Moment of \.time the Inhabitants 
enjoy. nothing but DAY, and where nothing but 
NIGHT" ; as alſo when the DAY and 
NIGHT will be thus perpetual is 

any place ſubject to this Alteration. - 


| 4 bpm with your Eye an Imaginary Circle about the here they 
Illaminated Pole, its Radius being the Diſtance from the have no 


Night, at any Place between the Poles and the Polar Circles 


—_ FT wer Rc SLY T9 


{aid Pole to the neareſt part of the ſhade of Extuberancy, and Night, and 
all places within that C:rcle will have then no Night, and all where no 
places within the dark Circle of the like Radius, round the ob- ©7* 
ſcur'd.or obambrated Pole will have then no Day : Now if you en twill 


Day or Night 


2 48 any Place. 


F ( for 


(for you know-'tis never perpetual Day and Night any where 
elſe) you have nothing to do but to meaſure wich your Sering, 
or {ompaſſes the Diſtance between the Place requir'd and 
the next Pole, which now for Examples ſake, we will ſuppoſe 
the Northern Pole ; Tfay you have nothing to do, but to mea- 
ſarethis Diſtance ; for placing one end of your String, or one 
Foot of your Compaſſes on the Interſe&ion of the Meridian 
and thesE£qmator, it you obſerve what Northern Parallel the 
other end-of your S:riny, or Foot of the Compaſſes (extended 
at the zforeſaid Diſtance) tonches, *twill-ſhew you by touching 
(v. g.) the Parallel mark't with the 10th, of April, and 1 2h.of 
?uly, thar it begins to be on the faid 10th, of Th perpetual 


Day there; and fo continues until the 1 2th. of 7#ly, Now if 
you meaſure from the-before mentioned InterteRion rowards 
the Southern Pole, and find the End of your Srring, or Foot 
of the Compaſſes.to touch the 1 3th, ob Ottober, and gtb..of 7 a- 
Kar), *tis certain that from the ſaid Day in Ofober to that of 
Zanuary 'twill be perpetnal Night there, and conſequently from 
the 12 of 7#ly to the 13th. of Oftober, the Days and Nights 
ſucceed each other after the ordinary manner, 


OPERATION IX. 


To find where the Sun is Riſing,and where He is Settin 7, 
allthe World over. 


. 


Sx your Glebe, andhaving canſider'll the)\Confines or 

Extremity.of the PR ECEEDING and FALLOWING 
Shades of Extuberancy, you .may.conc!tide that to all the In- 
babitants under the firſt, the Sun's Riſing,' and to them under 
the Second, that He is then Serring, 
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OPERATION KX. 


To find where the Sun; is Fertical, at any tim; i.e, what 
People have him juſt over their Heads. 


TE E Sun is always Vertical: to thoſe that lye in. the middle 
: of the /inminated. part of the Globe,ji.e,to thoſe that dwell 
under his then prefent Place in his Parallel; therefore (as I 
ſhww'd you in the * firſt Se&ion) if you Compoſe your G lobe-and * Op. 6. pag.. 
| hold up your String againſt the Sn from the Pole, till its 17. 
Shade pafles thro' the other, or from the Zenith, till:it paſſes 
thro' the Nadir, 'twill cut the Parallel of the Day at the Suns 
true Place, and conſequently ſhow you who they are, that 
have bim then juſt over their Heads; which happens | (for Ex- 
amples ſake,on the 1 0:6, of April,about our 6 5n the: Morning) 
to them that dwell about the middle of the Coaſt of Alalabar; 


OPERATION XL. 


To know where they. are Riſing, where they are at Dinner, 
where at Supper ,and;mhere. going to Bed aff over 
_ the World. 


Ts Operationdepends on this Maxim, That it 5s the. ſanse 
& Hoar with. all People that have the ſame Longitude, that 
is to ſay, that live-under the:ſame: Semi-bonr Creole; or Semu- 
Meridian, ' therefor as the drawing of:your-String from. the | 


a 


Pole, over half the illumainated'parroftha Globpy i.e, over the 7 2nn, it) 
._ - ] Pr Talk - 9." "Hp "Bj ws 0 
S's preſent Place, ſhows you that?ris Noon. or Dinvner-time. ,l! therwerld 
with all that inhabit under the-ſaid Srring, {o, the drawing, it over. 
over any Plate diftant's hours Weſtward (i.e..over {a many, mhere 'ris the 
hours towards. the left hand! from the erticah point): fhows time of Riſeng 
where "ts then all the World: over 6/ inthe Morning; or: Tix 47 eWorld 
10 Riſe | whereas$ha&you. drawn it ſixhours Zaftward) (i.e: t- _ I. 
wards your Right hand,) K would have ſhoun.30u, where 'rwas $,7775 57, 


fix jn the Evening or S«pper- time, and four hays further (i.c: af the rig 
| 2 | tio over, 


j 


efcript.and uſe of the. Englih Globe $2. 


Where 'tis two hours ſhort of 24idnight, or the point oppoſite to Noon) 


Bed-time all JE Mt = , 
' the World o.. VOErE tis 10 of Clack, or. Bed-time. 


ver, 


ef 


- + OPERATION XI.L 


How much any People (if it be Day with them) are paſt 
Morning, or want of Evening s ana (if it be Night with 
. them) how much they are wy Evening or want of Mor 1- 
""g, ) xoes ASD « 
F the. P/ace you propoſe has a Diurna! Parallel that runs 
-over it, then ſee what Point of the ſaid Parallel! the Pre- 
ceding ſhade of Extuberancy cnts, and if you count the Howr 
Circles or diſtance in time between the {aid Point and the pro- 
poſed Place, *rwill give you (it it be there Night) how much it 
Jack's. of Morning ; and the diſtance in time tetween. the ſaid 
Place and the Point made by the Following ſhade of E xtube- 
rancy gives yow how mueh it isfince-Evenrys. On the other 
fide, if ic be Day there, the diſtance between the ſaid Place, 
and. Poyyt made by the Preceding ſpade tells you how long 'cis 
fince Morning,and the Following ſhade how long "tis fince Even= 
ing. Now it there be no Paratleſthat run'spver or fieer your 
ſaid propoſed Place, mount” yout'Bead to it, and moving 
your ſaid Bead on the Noſe from the Pole it will deſcribe a 
Parallel, and then you may operate as before. fon 
Toe Reaſon or + The Reaſon'of $2 Olraaininchla, The ſhade of Extabes 
Demonſrrati ,augy getting. evedy hour. the «quarter (as youlaw * before) 
Co ine. © fiſteendegroes/nwill-proceed-in the-ſame proportion on all Pa- 
* Oper 10: ſec. FAHels over: which) ir paties,:therefore, ifithe. Diſtance, between 
1.pag.14: | . any, Point in the'e/£quiatorandthe Following ſbage be: the di- 
ſtance in time of the {al4 Powwt from. Evenimg or. Swn-ſer, and if 
the diſtance there. between'\atty Poznt and the Preceaing ſhade 
_. be the diſtance of the ſaid Point from Aforning of Swn-rifing, 
_ ir follows tharthe Jiſtance between any Fort innan- es £quinelti- 
_ al Parallel and theſe: two! ſhades: of Extuberancy' that cut it, 
- miſt be'alſo it's true nieaſure- ordiftance. in' time both . from 
Morning and Evening, © 7 ons / 
; *# + pH OP E- 


OPERATION XIIL 


To find the Sun's height-in any 7 lace, where the Globe ſhews 
"11s Day, or his Depreſſz0n where it ſhow's "tis Nights 
as alfo what People throughont the World ſee the Sun, 
at the ſame Height. 


Uppoſe on the 10 of Apri! (Having compos'd,your Globe,and To find the 
g tound it about 6 i» the morning with you) you ſhould de- %” * _— 
fire to know how high the $n is at Rowe, as alſo all the Peo- "7 972 P46*- 
ple that thn ſee him at that, or any other determin'd height, 

Meaſure by your String or (' afaſls, the neareſt Diſtance be- 

tween Rome and the ſpa1e of Extuberancy, and *twill give you 

in any great Circle about 22 Degrees for his Height there at 

that moment... : Ani the reaſon of it is, becauſe when the Sun x1, Reaſon of 
| (i.e. the Place where he is Vertical) is diſtant go Degrees from he Operation 
Rome, then Romg tees him in his Horizon, and as ſoon as he 

gets above the Horizon (v.g.) 22 Degrees, his Rayes will illu- 

minate beyond Rowe 22 Degrees ;- for elſe there would. not be - 

always go Degrees from the Place where the $an is Verticale 

to the Confines of the ſhade and Light, or utmoſt Extent of his 

Rayes; but the diſtance from. Romero the neareſt part of the 

ſhade of Extaberancy, is the diſtance of his Illumination be- 

yond Rome ergo 'tis his true Height, 

In like manner if it be Night at any Place on your G!obe, T, find+he 
and you defire to know bow much the Sx» is there depreſs or Sun's Depreſ= 
under the Z071z% : take the Diſtance (as before) between the #2" 
faid place,and the neareſt Term of the ſhage of Extuberancy and 
that (for the former reaſon) will be the required Depreſ=- 
ym obag | E] 


As for the cre, penend all Places, that have the $1 (ſfup- To find all the 


poſe 22 Deprees above their Horizon, you are only to lay the Places, thar 

Plummet end of you String or Foot of your (ompaſſes on the bens. ey _ 

middle of the Coaſt of Malabar (where we now ſuppoſethe kd 4 
San to be Vertical) and making your' Bea4or the other Foot 

_ of your ſaid Compaſſes tolye on Rowe, deſcribe an imaginary 
(irete ; and then all Feock under the ſaid Circle will have 

the: 


—_ 
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the Sun 22 Degrees high , ſince they are all diſtant 
from him like Rome ; and thus you muſt operate in all 
other Caſes, | 


OPERATION XIV. Sh 


Teiknaw what a Clock "tis with you;the Italian, Babiloniſh, 
and Fudaic way. 


How Aſtrono- OU are firſt to know that as England, France, Spain, 

mers begin Denmark, Sweden, moſt part of Germany, and many o- 

their Compu- ther Places follow the e Aſtronomical account in their Dinrnal 

£42403 9f Time apuration of time, with. this only difference that the Aſtre- 

nomers begin at Noon, and ſogo onfrom1 to 24; whereas the 

aforeſaid Nations begin at Mid-1ghbt, dividing the whole Na- 

tnral Day into twice twelve hours ; I ſay, as theſe Nations begin 

How the Ira. heir Account atia-Night,ſo the [talians do theirs at San-ſet, 

lians, ' continuing to 24 without interruption,after the Athenian man- 

ner of old, which is alſo now uſually obſervedin Bohemia, eAu- 

ftria, Sileſia, &c. On the contrary ſome Places in Germany, 

and particularly Noremberg, ſtill follows the antient Bab:lonian 

How the By. OT Caldean Way, as commencing their 24 hours from Sxu-ri- 

bilenians. ſing: therefore the difficulty and ſeeming Confuſion of coun» 

ting by either of theſe 2 laſt wayes proceeds from the Szu's in- 

conſtancy in its Riſing and Setting ; for when he isin the e-£- 

_ quincttial our Globe ſhow's us the hour, as ſoon after their man- 

- ner as our own : As for example, if you would then know what 
o find theBa- Nh pg Pk tg | 

bilon;fs and 1. BOWr: "tis with you, the Babilonian way, Hold vp your String a- 

ealian hour gainſt the S#n, and moove. it on it's Nooſe from the Pole, till 

mhen the ſun the ſhade fall on thecontrary Pele, (1.e. look what aclock 'tis 

% 1n the &- the * ſecond Way, and where the ſhade of the Szring cuts the 

SOREN « Equator, the Roman Figares there will give you the true Ba- 

bilowiſh Hour. Or (which is all one) ſee what a clock 'tis by the 

* Op.10.ſec. ſhade of Extuberancy, or * 3d way, and finding the ſaid ſhade to 

1. 248-14. tall, ſuppoſe, onthe g a clock howr- circle in ther Equator as the 

© - then truchour afterqur Engliſh. Faſh:on,; do but caſt your Eye - 

0 ang TY i- on the Polar Circles, and the {aid 9 aclock hour-circle, will cut 

when the o,, there atthe'R oman Figure 3. lothat you may conclude it then 

15 in the £- 3 a clock the Babilowan way. Nor does the [talian manner 

qu arg”. mi- 


_ $2. The Deſcripc. and Vſe of the Enalifh Globe. 


macerially differ from this; for 'tis but adding 12 hours to-the 
z found asbefore, and then 15 will be the true hour after thar 
account. | | 


Now if you would know the hour when the S#n is out of the Tr find the 
e/Equator (as for example,on the 1 oth, of 4pril) conſider the hour both the 


Parallel of the Day, which giving you art firſt ſight abour one 
hour for the Aſcenſional Difference, (asI ſhow'd you in the for- 
mer * Se&ion) dobut add this hour to the three found, as we 
now ſhow?d you, and 'twill give you foxr for the true Babilonian 
hour ; whereas if you ſubſtra@ it from 3 (5. e. from the afore- 
faid 15.) you have the true [talian howr ; and thus you are 
to proceed in all other caſes; Only remember that when the 
Sun isin his Southern Declenfion the SubſtraRtion of his Aſcen- 
tional Difference gives the Bab:lonian, and the Addition of 
it the /ralian hour. | 
- But if you would have yet an eaſter way of performing this, 
conſult the 1 2th. Operation,and the diftance in time there from 
Day gives you the Babilonian, and the diſtance from Night 
the Italian hogr, | 
As for the Fews, they devided the day always into 1 2, equal 
parts, which they called hours, as appears by our Saviowrs de- 
mand; ere there not 12 howrs in the Day ? therefore when 


the Paſſion) this and the Babiloniſh way are the ſame, for then 
the 34. hour is 9. 4 Clock with us; and our 3 #1 the afterpyoor is 
their gth hogr ; ſo that at 6 0ur way, or at 12 theirs, the Sus 
Sets, and the Night begins, which they aMo devided into 1 2 equal 
parts ; I ſay, this is the ſame as the Babiloniſh way, when the 
$*n is at or about the e-Zquator, and conſequently eaſy ; but 
afterwards, by reaſon of the ſtrange inequallity of both Day and 
Night, the Compretation mult be troubleſom, eſpecially if we uſe 
Reduition {( the common preſcribed way on the Globe) tor 
the Summer days with us-contain above 16 of our hours, andthe 


| Winter ones not half ſo many, and yet both kind of Days are to 


be devided into 12- equal partsor hours; Nor were the Fews 


_ theonly people that reckon'd thus, for the manner was in uſe 


among the Romans,fas we fee by Perfius his Drunkards, who 
lay a Bed to digeſt their Wine uinta dum linea Nang 
ter Umbra, Naythe Greeks followed it alſo, and had Machi- 


nes or Clocks ( as Achilles Tatins tells us) which could (notwith- 


ſtanding: 


ſard ways at 
any time, 


* Op.18.p.19 


A moſt ready. 
Way of find- 
ing at any 
time the Ba- 
bilonian and 
Ttalian Hour 
all the world 
over, 

Of the Fudaic 
way ofCompu- 


the Sur is in the e£quator (as it happened about the time of 77g time. 
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ſtanding the forementioned ſtrange incquality of Dayes) mea- 
ſauce rþeir-Tame.-.., - ; 

A meſt Pb But this ſeemingly odd and exctic account, may very ex- 

ww fn  aftly and expedirely be perform'd ty our Globe ; for, if the 

Hur. Glove: maker devides each diurnal Parallel by diſtin& ſpecks or 
pricks into twenty four parts, that is to ſay; if he deyides that 
part of each Parallel above the Horiz0n into 12 equal ones,and 
that below it into the ike number, you haye nothing to do but 
to hold up your String agiinſt the Sax, an] if ycu move it from 
the Pole on its Nooſe, 7till its ſhade paſſes over the contrary 
Pole, then upon what prick ſoever the ſhade falls, that will be 

de the requir'd hour ; and in like marner if you kncw the San's 

y the days C13 

of the eek Depreſſion, draw but your String over histhen Place, and it will 

being called cut the Parallel at the true fudaical time of the Night. 

by the Names Theſe Unequal Hours were alſo called Planetary by the An- 

of the Planets wy, who allowed to each a Planet to govern it; ſo that the 


fo ne af. firſt hour (fuppoſe) on Satwrday, belonging to Saturn, it you 
ter the order go on ſtill in the uſual Celeſtial Order, as *cis expreſt * inthe 
of the Planets Margent, and conſequently aflign Zxpiter to the {econd hour, 
* H Saturn, Mars tothethird, @c, the 25th (i.e. the firſt hour of Sunday ) 
Y Jupiter. will happen to the Szx's Lat, and the firſt of Mnnday to the 
-- Mo /e. 2oon's, ando forward: and thus you. may ſee how it came to 
nus, 5 Mer- paſs that the dayes of the week ſucceeded in the preſent order, 
cury, ) Luna. and not according to that of the Planets in the Heavens, thar is 
to ſay, why Dies Lyne (or Munday ) and not Dies Venerrss (or 

Po ryda)) immediately follows Sunday. © 
The 4dvan- 1 ſhall nowend this Diſcourſe, atter I have told you, that if 
rage im reck- we Engliſh-men think theſe Computations ſtrange, they that uſe 
onzng the Ita- them, wonder as much at ours ; nay,. each man pretends ſome 
14an wa). particular Convenience and Adyantage by his Method ; For 
firſt, an /ca/ian ſays, that without breaking ones Brains'no body 
can tell. cur way when the Day-ends, ſo that idle men, who 
uſually hate computing do often couzen themſelves, pb. take 
falſe meaſures in their Affairs, for (continues he) if they charce 
toget up at 8 of tbe Clock in Winter, they fancy a whole day 
(even St.Barnabas's) before them, when as this Hour or early 
_ rifinz'to Him, is 16 of the Clock, hich informs him at the ye- 


RL ry inſtant, there are but 8 hoxrs to Night. w--tr4m 
= Ce V.1N1 » - oy ; | L EX 
rage in veck- The { a/aean on the other {ide urges.that Morning, being the 


peru n9'y wh molt precious part of the Day, is fitteſt ro be nicely known, 
| byiontan way, | | and 
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and tho' his Hour gives him not preſently the Diſtance to rhe 
Evening, yet it ſo alarms himzas to what relates tothe Morning, 


that he cannot make the leail ſlip therein, without being at the 


ſame moment conſcious of his failure. : 
Laſtly, the Few approving both Reaſons highly, triumphs in 


his way; for heng ſooner looks (he ſays) upon his Dial, but 
ſees there not only what hours are paſt, bur alſo what remailn, 


and are yer —_—_ x 

But notwithſtanding all theſe ſhews and- pretences of Rea- 
ſons our Acconnt is fo far from coming ſhort of any, that in 
reality it ſurpaſles all ; for we not only kuow exaQly what we 
wafit every moment ot\oon(a thing of mighty Concern)but can 
appoint poſitive hours all the Year lorg, for any Employment 
whether private 07 publick , whilſt theſe other ways (by reaſon 
of the Suns inconſtancy in Riſing and Setting) have all orderly 
and ſet times (as whento Dinz, when to Sup, when to Riſe, when 
to go to Bed, &c.) {till mutabie and fleeting, OW 


OPERATION. XV. 
How to make the Globe Univerſal. 


TY Operation is quite beyond both my Propoſal and Deſign; 
tor I really interd nothing but a Dial, (according to a De- 

termin'd Elevation) fraught with ſeveral eaſy and natu- 

ral Performances; as well aivertiſing as uſeful; And it a man 
connot be content with one for his Study or Garden, unleſs it 
may ſerve for ferſa/em alſ>, he muſt not only quarrel with 
Mr.Oaghtred's excellent Projetion, and all particular Analems, 
Quaarants and the like, but with Stoffler's Aſtro/abe, an In- 
{trumeut received 'with mighty applauie, by all, Beſides, *ris 
forty to one (eſpecially fince there are, as. we already ſee, fo 
many Univerſa! Operations performable by our Globe, tho 
fixt for a particular Place,) if there chance a caſe in-ſeven years 
that would move one to wiſh the Elevation changed ; Yet leaſt 
this might happen, the [n/firument Maker will prepare a thin 
Braſs Circle, gradually devided like the Horizon, and of the 
ſame bigneſs ; rherefore-if-cthe-new*— Elevation were (ſup- 
poſe} for Rome, open'”-but your. Compaſſes at go Degrees in 
: Pp | any 
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any of the great Circles; or, take the ſame diſtance with your 
String and Bead, and having defigned by your ſaid Compaſſes 
or String any two Points thus diſtant from Rome, clap over 
your new Horizon ſo, that its devided edge reſts on the ſaid 
two Points ; or in ſhort, let Rome be the Pole of the Braſs (iy- 
cle, and 'twill cut all the Equino#ial Parallels, as if the £5. 
had been made for that City, and conſequently you will ſoon 
have there, the Suns Riſing, Setting, Araſrnde, Aſcenſional 
Difference, &c. Moreover the Circle being exatly made, 'will 
Rick of it {eIf, or, at leaſt by the help of any ſcrap of Paper be- 
tween, ſo that if at any time you ſet but the Plamer-end of 
your String on Rowe, you may then hold it down with one Fin- 
ger, and operate as > ep would do from your own Zenith. 
But fince I am fallen upon this needleſs affair, and fince the 
Operation is in effe& the changing of the fixt and ſtanding Ste 
of our Globe, 'twill be perchance not amiſs to inform you (if - 
you are not already well verſt in the Sphere) that there are 
three diflerent and diſtin& Poptions of it, which you will better 


© - comprehend, if you confider your ſelf in theſe three Places. 


* Sch. 2 


Bo <. "48 2 OGG AE IPA IE. \ Ba ES (ie 08 AA EEG; - (At I OCR oor i Pe EA A > ot era - a 7 oy Sa >» 
ny 4 2 2 V IE" og TR OS COPE 2 "ads . ” « 7 OT” Y 5 Rk 
* p . = ; 
. 


Suppoſe firſt, that you were-under one of the Poles, and fo 


Pin on your Globe will not only be uſeful there, in relation to 
the ſeveral Operations that muſt (as we ſhow'd you). be done 
from the Polar Pin,bur from that of the Zenith alſo;becauſe now 
"ris the Zenith there, and therefore the Soxrh-Pole being the 
Wadir, all Circles muſt lye as they are repreſented in Scheme 


the firtt. Seeing then that the Horizon is a great Circle, and | 


always go Degrees from both Zenith and Naair, it will neceſ- 
ſarily bappen that the HoriJou and e/Zquator muſt concur, 
fo that the Equator deſcrib'd on the Globe will ſerve for an 


Horizon in this Poſition of the Sphere, which is called by Geo- 


graphers the Parallel one, becauſe by reaſon of the concur- 
rence aforeſaid, all the Heavenly Bodies move according to their 
Diurnal motion i.e. according to the motion of the Primuns 


Mobile) parallel to the Horizon; fo that the Suu cannot Set _ 


during the fix Months of his Northern Declenſion, nor riſe du- 
ring the ſix of his Soxthery ; for his Riſing and Setting imply the 
cutting or intercepting of ſome part of his daily Road or Track 
by the Horizoy, Nor want the Szars here their particular 
Properties alſo; for being carried daily on the Poles of the 
World, and conſequently moving parallel to the e£quator, all 


that are above the Horizon cannot go under it, nor the others 


emerge, unleſs ſome,by their proper motion after a long ſeries 
of time, change that Order, Having then in this Sphere the 


Zenith and Hotizon, whatſoever is performable by your own 
Zenith and Horizon, may be here ( mutatis mutandss) per- 


form'd after the ſame manner, 


nd for Of the Paral 
Example ſake,the Northern one, it muſt needs follow that that lel Sphere. 


\s 


Leave then but this Pole, and every ſtep of it under any Of the Right 


Tote (as ſuppoſe the Solſtitial Colnre, or 12 a Clock Sphere. 


Hor [ircle) makes it no longer your Zenith, but to decline 
more and more towards your Horizon ; ſo that by that time 
you get to the equator, [both it and the oppoſite Pole will be 
go Degrees from your Zenith, and lie conſequently juſt in the 
Horizon, as appears by the Second Scheme, which is called the 
Right Sphere, becauſe the Horizon (which is here repreſent- 

ed by the e-£quinoial Colure or 6 aClock Circle) cuts the 
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Proprieties equator and all Parallels to it atRight Angles, and in half ; 
ll belonging ro therefore it appears plainly now,that both theS#n,Stars,&c. are 
ſl wo, Right here to be juſt 12 hours above,& 1 2 below the Horizon, Beſides 
PRere”. as ina Barrel every Concentric Hoop or Circle whether ſmall 
or great, turns. juſt about as the Barrel does, having all corre 
ſpondentPoints up and down at the ſame Inſtant;]I ſay,as it hap- 
pens thus in.an ordinary Barrel fo it muſt alſo happen here ; 
for the e-Equator and its. Parallels do not a little repreſept ſuch 
a Figure, and therefore the S#y muſt be as many HoutPin his 
Journey. round the Tropics as the e/£quator it ſelf ; Nay, any 
Star riſing with a Degree of. the -£quator which is its Right 
Op.17: 9-47. Aſcenſion, as we hinted inthe laſt * Seion) muſt ill accom- 
G pany each other, and having paſt. under every hour Circle to- 
gether) ſer at laſt in the ſame Order. To: conclude, your 
String from the Zenith will be as uſeful as.formerly ; for your 
Read will as well ſhew you what. you here deffre, as ar your 

ayn Dyelling. 
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As for the oblique Sphere which is the third and laſt Poſition, 


and here expreſs'd by the third Scheme, we are in ir (you muſt 9%494e 
know) our ſelves, and fo are all other People and Places of the ns” 


World that are in neither of the two former ones ; for take an 
point not under the Poles or the AEquator for your Zenithand 
twill be impoſfible to deſctibe an HoriJon or Circle go Degrees | 
fromit, which cuts not the's/£quaror. and alk its Parattels:ob- 
liquely. *Tis this O41:4zty then that, gives name to the Poſitt«- 
0, and tis this that makes the great inequalities in days and 
nights ; for if the. Zorizon has a greater portion of one Dinrual 


Parallel above it, than of another (as it muſt. needs have bycits 


Lanting) "twill follow, when the Sz» is in.fuch a Parglel, that 
the Day will be longer than when thee portion.was leſs,and conſe- 


quently ſince more of one Parallel-is urder the Horizon than . 


of another) rhat one Night-is ſhorter than-anather ; and. ſeci 
the nearcr the Pole is tothe Horizon, the mote equally it cuts: 


the aid Parallels, and the further iris from it, the greater the 


mequality happens.to be, 'tis nowonder.that by how.mych the 
nb. S TTY greater: 


4 
hou. —4 


, 
b 


that then (during the Sun's aboad there) the Inhabitants have | 

no night at all; therefore it follows that if a Stay be neerer the 
(raking - Yet __— 
year roun . 12 
enjoy an Cc=- Day and Ng W 
qualſhare of Diſhes his anni eG 
theSun's pre- equal ſhare of bot 
jenc2. bove the or 14,085 


. ftirring ic from its 


How-to take the Elevation of the Pole in any place 


. 


4 whatſoever. 


Pope you were in a ſtrange Place, and that your Globe 
- being one, that had bin fitted for Lonaoy, you deſire to 
know the preſent Elevation. Expoſe your Globe to the 
Fid.0þ.3.fe Soy ct 8 Metis Ne the Pin or Noedle in the 
a 6210 ® Haleon' the Parallel of the 10 of April, or true day of the 
| Monieth, and obſerving at 1 a clock (when the Sw comes 
intd the Plainof the Globes Aſeridian) thar the ſhade of the ſaid 

Netdle or Pin: loſes not it ſelfas it would do were the 

Sun direaly oppolite to ir, for ſo it had hapn'd at 


Lon | 


—_ 


- 


| the North Pole, ſo that the Elevation required is greater than 
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Londongor in avy placein the Latitude of 517 30. I Cay, ha- 
vinz" thus ex5o&g'd your'Globe, 'and* obſerving this, move your 
P7jn or Needle from" Hole to Hole, .or from one Degree of the 
Meridian to the other, *ill it's ſhade be who!ly loft, and finding. 
eſe ſaid Needle or Pin, onthe Parallel! (ſuppoſe) of Fame 11th. 
which is avout 11. 307 hzgher then it's proper place (to wit the 
Parallet of the 1oth of April) you'miy conclude that your pre- 
ſent Elevarionis 63 degrees, i.e. 11. 30 higher than the Globe”s ; 
whereas had! you bin 'oblig'd ro move your WVeedle or Pin ſo 
many Degrees lower than the 10th of pri}, your Elroation 
had bin but 4o. | =<-araf eras ; 

"The Demonſtration is obyious, for ſince the Earth is round ; 199 Demor- 
as nothing perchance proves it better, than the Experience we 7479" 
have, that as ſo, many miles (ſuppoſe'60). elevates or depreſles 
the Pole one Degree, fojuſt 60 Miles more elevates or depreſ- 
ſes it another : I fay,fince the World is round, and thatthe De- ,,,,,.. 

ees of the Globe anſwer to its Degrees, it muſt follow that the Earth 5 pro: 

ifterence between the Pins ſiruation now on the Globe and v'd Round. 
where it would have ſtood on it at London is the true difference 
of the two Elevations; OY GOP. a0) 


OPERATION XVIE——--- 


How to know in what Elevation the. Sun Riſes or Sets, an 
hour, or any other ſpace of time, earlier or later than he 
_ do's in the Globes Elevation. . 


T the Sur rifing at London on the 10th. of April about 5,and 
ſetting about 9, you would know in what Elevation or La- 


vide hethen riſes, (for examples ſake) at 4 and ſets-at.$, take 


the diſtance of go Degrees with your String. or Canmpaſſes \in 
any. great Circle, andplacing one end, of your S:riug.or ong foot 
of your Compaſſes, where the Parallel of the day interſefts with: 


'the Hour-Circle of either 4in the morning,or $ at_ night, ob- 


ſerve where, or atwhat point. the other:end of your ſaid String 
or other foot of your ſaid Compaſſes 'tauckes in the Aeridiar, 
or. 12-a Clock Circle of the Globe,and yau-wilbtind. it tabe at, or 


about-$ Degrees and 30; Minntes, beyond-the. Zenith towards 


your 


ſtr ation. 


your -own by thoſe 8 Degrees and 30 minutes , that is to 
{ay . the Elevation is that-of 60 or thereabout, ; where- 
As had your String or Compaſſes touch't $. 8 30%. on the other 
fide of your Zenith, the required Klevation would bave been 
leſs than your own fo many Degrees, 3. e. it would have been 
that of 43 Degrees or thereabour. | 


Toe Demon- This appears true by placing your Brazen Horizon, or by 


deſcribing an.imagiuary one oyer the two-points made by the | 
InterſeQicn ofthe P.ar alle! of the Day, and Hour-Circles of 4 

in the morning and 8 in the evening ; for in the Elevat;on 

belonging to ſach an Horizon, 'ris evident that the Sw riſes at 4 

and ſers.at 8. ; Now the Pole of every Circle being go De- 

grees from, it, and the Point in the Meridian being go De- 

grees from the aforementioned IncerſeRion, it; follows that the 
faid Paint in. the Meridian is the Zenith or Pole of this new 

Horizon, and conſequently by being diſtant from the Equator 

60. Degrees, that ſo many Degrees is the Latitude or Eleva- 

tios required. ee 


/ 


"Th END of the ſecond Seftion, 
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L.JAving now finiſh'd with the Sun, wee'i riiake aſtep, if you 
uſe, f leaſe, to the Moon, and ſhow you how to reſolve all rhe 
uſefu 


ordinary Queſtions caticerning her; whether we {ce her 
by Night or by Day ; for *tis Ky tous whether ſhe ſhides out | 
right, and conſequently caſts a thade, or appears only faint and 

wan, by reaſon of thin Clouds; or by the exceſs of Light during 
the S's aboad above the Horizon, Let us the begin wich vo 
Almiucantar and Azimuth, as- being the Baſis and+ Foimdation 
of all Operations hete'relating- to- her”; 'nor-can 'there be! the 
leaſt difficulry in any: of ther, untt(6 percharice i the 716. 
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fince they have ſo great a Correſpondence: and affinity w 
thoſe already bandled in the former Sedt;ons,. {495 


OP ERATION ÞJ, 
To find the Moou's Almwcantar or Height. 
HIS is tobe perform'd as well when ſhe caſt's a ſhade, as 
when ſhecaſt's none, by the two firſt ways of finding the 


 Smwns Almucantar, and therefore ccnfult the * ſecond Operation ® pap.s. 
in the firſt Sef&:oy. | YT, 


| OPERATION HI. | 
RT - | 
N on Lie 44) | 
x To nd the Moon's Azimith. 


\ 


T'H1S ialſotobe'foundiby-thetwo- firſt ways of finding 
the Sun's eAzimnth, treated of in the * 5th, Operation » Pag:16, 
of the firſt. Sefton, 6017 CF | 


"OPERATION. II, | 
To find her trwe place on the Glibe. 


T JT ſhe cafts no ſhade, her place is to be found by her 41- 

* mucautar and Azimmh, as we hinted in the *. 6th, Ope- * pag. 11: 
he | T47ion of the firſt Sefton, fince ſhe muſt ever be where theſe Z 
two: Circles interſect ;- But-if ſhe"ſhines out cleer, you have 
nothing to do (having plac't your Globe on a Meridian Line) 
-but tojſee what hour the ſhade of the enlightned Pole, or Fo 
that of your String (paſſing over both Poles) mark's; for | 
this giving you her hour-Circle (which we'l call the Zanar 
 hoxr hereafter) her height or eAlmucantar muſt needs tell 
'you in what part of the ſaid Circle ſhe refides. This Ope- 
ration is to be well underſtood and readily perform'd , __ 


mo 


ty 
- % * 


coſt that follow are as it were Coro!laries FREE: and for | 

the better illuſtrating and. explaining them, we will 11 q 
the Aoon's Place to be in the hour Circle of 2 in the Aﬀtere | 1 
noon, about 43 AE aDoYe = Horizag, : 


i \.# 


_ 


OPERATION, TV.. 


» # ? % 
VS" p . 


To knon the Moon's Declenſs on from the CEquater. 


T IS is ; only the neareſt diſtance of her true Place 
from the e£quator, which your Bead'or Compaſſes 
| will ſhow _ to. be about 12 Degrees Northward, if 
(according to the foregoing Example ) lhe” be 43 Degrees. 


high, in the houg; Cirgkeret;2 2; ir the” afternoon. 
OPERATION. Y. 


To find the Moon's Dinrnal Parallel, and cpkponis 
| to Compoſe the Globe by the Moon. 


Y the Moons Diurnal Parrallel I mean a real or ima= 

ginary Circle Paralle] to the x £quator, and an{wera- 

ble to her preſent iDeglepſ@ar; which b SyiheGrmer Oper ation 

| we _ to be about 12 Degrees; Having therefore this. 

* vid. pag. 8. Foes el you, may. compoſe the Glege by the Hoon , as you 
@& 15; (a by che Sn, | 
A Memoran, . And here you muft remember , that tho? the finding of -/ 
the. Parallel implies at firſt a Meridian Line, yer" the' knowing 
* howto, compoſe thus yau r (lobe will not be-ufeleſs ; : for now” 

yau [are rio longer -confin'd /to-one Place of Vive; bar may 


parc 2h. you ROT 7 SO of the ſaid Paralle, 


= 
- 
by. + - 


OPERATION. VI | 


hs To find the Moon's Bearing according 0 the Points of the 
2 O07, Compaſſe. _ | 


TD HIS is to be perform'd after the way of finding the 
© ©  Sz»'s Bearing, in the * 7th. Operation of the firft Sefton; 
: for if you draw your String from the Zenith over the Moons 

preſent Place, the ſaid Srrivg cuts (by our piemg by the Ho- 
Yizon at $,W, and ſome few Degrees towards the South for her 
then Bearing. Me 82S} ee, 


kb * k 
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OPERATION VI. 


To know what a clock it is by the Moow, _" 


Here is no Operation treated of fo intricate as this, and 
A - therefore it the Reader (who would have his Curioſity 
fatisfy*d) has not Patience enough to deſcend toa little niceneſs, 
| he had berrer fall upon another Subje& ; bur tho' we may be 
ſomewhat lopg at firſt, a” aps down and explicatingall Parti- 
culars, yet atthe end we-will contra@ che whole * imro+ half a do- 
zen Lines, and thereby make the'Operarion very expedit; and 
eaſy , I fay, there isno Operation ſo intricate as this; for, the 
AMoonby reaſon of her different Place in her Epicicle,.is ſo'in- 
conſtant in her dayly Elongation from the Sun, that ſometimes 
ſhe -fpends from! ( v.g.' ) her ConjunGion toher firſt: Quar- 
#er. aboye $ days, tho” at another timic agrear deal-lefs than'7 
will ſerve -the 'turh;; aid'to this variety arid skicciſhneſs: is the 
fpacealfo between any of her other changes liable; If then her 
_ diftance from the Sx be ſo uncertain, and yevis the thing that 
_— maſtbe known before her Place, or ſhade on the Globe can give 
2 the hour we ſcek, howiſtrangely faltible is chewufual way (as 
_ welbin- ſore [Authors :.of' Note; av irordinary 4imatacks) of 
-Had i; xowicahe adding of asmany 48 minutes tothe hour 
e- ſhows bna Dia as ſheisdays old'; for the-Tablcs, made 
en ofthis Re Gppoſher aldayron the 1b of ac 
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Age to be at Full, which may happen (as I now mention'd) not 
only much ſooner, but alſo much later, ſo that fnoſt common- 
ly her true Age and the faid Tables are at variance; nay, 
when.they agree, there can be no Reliance on them, ſceing that 
if (v.g.) at 6 they ſhow tolerably what a clock it is, yet by 12 
there may happen an Error of near a Quarter, by reaſon that 
ſhe is every moment at a new diſtance from the $41, and at one 
alſo which prefently becomes very ſenfible. Thus therefore 
we ſee that there muſt be Exceptions and Reſtrictions in any 
one Rule that appertains to this buſineſs ; nor isit to be-per- 
form'd by an Inſtrumentina trice, as the Operations common- 
ly are belonging to the Stars, that have a Regular motion, or to 
the S#n, whoſe Extravagance is not ſoon perceptible , I ſay, 
thus we ſee that chere muſt be here Exceptions and ReſtriQi- 
ons, and in truth nothing but a-down- right Afronomical (al- 
cxlation can really perform it ; yet ſince ſucha critical Exat- 
neſs in the hours never neceſfary in our ordinary aftairs,T ſhall 
propoſe this method, which will at leaſt come always. very near 
the Mark. | WIS has a 
How you are When you deſire to know what aclock it is by the ſoon, 
fo operate: take aneAlmanac. (for if you would only have_her true Ape, 
you muſt recur to.one, or to ſomething analogical) and reckon 
therein. how many.dayes there are inthe preſent Qxarter from 
- one:Change tothe others, e. from New Moon to her Fir, 2 war- 
ter,or from her firf# Quarter toher Full,and fo on ;.for I call 
any of theſe four AFetts a Cardinal Point, or (hange,and the 
whole-time-between.one Change and the other a Quarter;I ſay, 
| Reckon. how. manyDays there are,in the then Qzarter and you 
. will find ejther'64,o0r 7,ar 74, or. $;{0 that. if, the number be 65, 
berElongationfrom the $#1;is5 5Minutes atid;;per Diem,if-zDays 
$1'4,if 7 daysand half, 4$;and laſtly it..$.Dayes,q48;. Imeannor 
nevertheleſs that from(hangetoChanpethere maynot ſametimes 
\ happen6days and 16 hourvor 6Days and 20 hours, andſeveral 
ſuchFraQions and Deviations from the PoſttiveTerms prefixt by | 
me:\but ſingethe: forenzentianed; while and balf dayes will bring - 
-usto. a knowledge exa&erigugh ofthe hour ſouphs fox, weicall's 
days and-z 6hours; 6gdayes anda-; only, as'catning peerer to it 
than 2 whole ones j Iplike manner, we call '6, and 2ochiurs 7 
gays, and deakin this Proportion withall other number af.days 
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ning the lengrh of che requir'd Q#arter, 


And here you may be pleas'd to remember alfo, that it 4 Memoran- 


would not be amilſs,in caſe you exceed much any of the fore- 
aid terms, to add or caſt away ſometimes a minute or a 
lictle more,as you ſhall ſee Cauſe; For if (v.g.) you find the 
Moon to be ſix days and 17 hours in her journey (which ac- 
cording to our former DireQions is to be reputed only ſix days 
and * ; and conſequently the Elongation 55! i,you may then 
calt away 1/5, 
and if you ſhould find hex at another time tobe 7 days and 
twenty houres, z.e, eight days, you may add for the want of 


' the four hours a minute, and make her dayly Elongation, 46. 


inſtead of the forementioned 45 ; but here you may do as you 
you pleaſe, for the error will not be confiderable, 


Theſe Particulars being premis'd, let us come to an Exam- 4n Example. 


ple ;- and Suppoſe then that on the fitth of Fanzary, finding the 
Moons ſhadow to marke two in the afternoon on your 
Globe for the Lunar hour, you ſhould defire to know the 
true,or Solar honr. I 
. Firſt your eAlmanac can tell you not only that the 
Moons laſt (ardinal Point, was(v.g.) her ConjanTion, but 
how many Days and Hours the ſpends in going from it to: the 
next Cardinal Point ; for finding there her ſaid Conjuntion 
tro be onthe firſt day (ſuppoſe) ar ſeven at nighr, and thar ſhe 
comes to her fir} Qzarter on the ninth day, near the fame 
hour, you may preſer.tly conclude ſhe is 8: whole Days in this 
Voyage, and conſequently that her Diurnal Elongation from 
the S#1 will be 45 minutes. Now becauſe the ſaid fifth day is 
the 4th. of her Journey, if you multiply 45 by 4,or lookin the 
Tables, (which we ſhall preſently ſhow you) belonging to her 
- 8 Days]Journey,you'l have three hours for the time rhar the is 


behind che Sz, fo that the Solar ortrue hour muſt be' five at: 


' night, wanting four minutes ; for you are always carefully 
| to ſubſtrat two minutes for every hour the 2400 wants of 
mens ee wile Das angel, WAIN br tt: profent 
; PL Lyra before feven at” ttight; whereas you muſt 
ft UNKEY. n 


hejn; had the*$olhax7 bin nine*at tight; be- 
_ 7 —- * - > ; , | / | 4F$75 $a 2: } Ti, | 8 Y FO "7 wo; * » - en 3 4 Hh toy 
"cauſe thenhier Elongation frotwthe Sith wotifd have Been:qmi- 
tures more than the aforeſaid three hours. 


"Eis 


and hours which the Ephemerides or Almanack give us concer- 


ute of this great exceſs above the half day ; 


P's /; 


xr arty the r Cardin yew. 7 inthe Kyi .. 
Mnnda ay, F A *n at 7 inthe Evenir gcn Tſo he 
Gay" $ journey, and at the ſame hour 
hy comps a two Das es, apd ſo-on till ſhe comes ta her next | 
Cardinal Point. The ſecond Memorandum is, That whereas 1 
(inthe late Example): ber Elongation from the Swn was three * 
hours(becauſe you git whar a Clotk it was on her fourth days 
journey from er C ongrnttion ro her Fi rſt DLuarrer, : at the Elon-- 4 
 Lation of 4.5 minutes per diem.) _Now had' ſhe been thus advan- 
ced in her Courſe from her Firft Quarter to her Full, or from \ 
her laſt Qzarter to her Conjunition, you muſt have added 6: 
hours tothe ſaid 3 hours, ſo that then the true hour would: (in- : 
ſtead of 5 at vigheJheve been 11;and this is to be a general Rule, | | 
The reaſon or Thos: much then. for the way of finding what a Clock it is at. 
demonſiraci» any time by the Moor, and now let us make food what we have | 
on of the Oe ſaid, Fixrit we fee, that toknow the Hour by the Moon, is 'to * 


peration. know the difference between the Lanar and Solar hosr, i, e, be- | 
E tween the hour Circle ſhe is in, and thar in which the Sun hap- | ; 
pens (at the ſame time) to be; or, in other Terms berween | 
x6 hour ſhe marks on the Globe by her ſhade » and that | 


wah the Swy would mark did he then then appear ; Now ſee- | 

tbat in her Courſe from one Cardinal Point to the other, ſhe | 

{ dom ſpends the ſame number of 07 and balf days, it fol- 
lows (as we hinted in the beg ning) that no certain number of - 
minutes, can be allowed rg her aily Elongation ; But if we dj- 

vide 6 hours, or 360 minutes (i. e, her total Elongation from 

one Cardinal Point to another) by the Day ys and half days ſhe 

ſpends = the journey, the Quotient muſt be her Diurnd!? Elon 


gation (at leaſt to ſence) during that @yarier. Now fince the 
Dizrnal. Elongation is, as you ſee moſt commonly aboye three 


quarters, and. omtimes almoſt an hour, the Hor; ne muſt be, | 
(as I ſaid) confiderable, £ Clng i the. Tpace fork 7 hours | 
ic may ;amount. to aboye.; Sch We more ; th refor orethis i 
renience we obviate by a all tes for ea 
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_ HereI ro; Error, but it ishardly worth © memoras- 
- the. mentioning ; for whea ſhe-is either $ days, or 7, in her © 
| Journey from one..Cordina/ Paine $9 another ; i, c. when het 
| Biurmal Elpygarion's either 457,07 53' and 3, the difference 
- from 48 minutes a day (or 2 minites an hour) catinet be but 
”. 3 and; ina whole day ; nay, when her Elongation is 55'an 
ke. when ſhe ſpends 6 days and + in ber voyage, the diffe 
- Recnceisbut 7'and 5 from the atoreſaid g8 minutes ; nor”.can 
. this happen tillche end of every compleat days journey, and 
conſequently is not perceivable for the greatelt part of it. But 
- fince we here ſee where and how any errar may ariſe, it is eaſily 
\ remedied by an Allowance, if any man thinks it worth the 
while to be ſo exact. A behartsy 
"NE; As for the Reaſon why; it ſhe be in her Courſe from her Why 6 hours: 
_ firſs Quarter to her Full;or from her laſt Quarter to her Con- muft be added 
_ janGion, we muſt add always fix hours to the Elongation,which qgom_ to 
our Calculation or the Fables give, it is, becauſe the ſaid E/on- *** cate 


o 


gation is only the preciſe time of her Departure from her 

- laſt Cardinal Point, whereag if ſhe be paſt ber firſt Qzarter in 
' her foxrney towards her Full.ſhe is fo much and fixhours more, 
5. e. ſo much and theſix hours, which happen from her Conjun-. 
- fionto her fr Drarter. Now inrigor we ſhould add twelve 
| hours to the Blong ation we find, when ſhe is. gone from her. 
Full, towards her laſt Owartey, but ſeeing ſhe: is in the Plane 
of the ſame Howr-Crrcle or very near ic, pork. at Full and in 
Conjunttion, therefore the bare adding the fajd. fimple Elon - 
gation will ſerve as well in one'cafe as in the other ; for if, the 

Fall Moon (at ſuppoſe 2 of the Clock. at night) caſts really 

| her Shadow on the Honr-Circle of 2 in the Afternogn, yet 
there's no need of hints (the thing being fo plain} to prevent 

your miſtaking Day for Night. The like alſo is to be faid of 

the laſt Q#arter, whoſe Elongation ſhould be in truth eighteen 
hours, bur the additional fix hours (as we allow her after her 

"Bl fr Quarter) are ſufficient, fince no man can be ſo ignorant as. 
S I to take the Morning for the Evening, notwithſtanding the L«-+ 
* ' tar hoxr ſhould be upon a Morning Hogr-Circle. To facilitate 
© I} then this Operation (leaſt what we have already ſaid has pro- 
7 $ wedtedious) we will conclude (as I promis'd) witha ſhort Reca- 
E : | | pitulation 
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"pirulation or AbſtraR,, as alſo with the Tables of her daily Elon. 
gation, let the time be what it will (as we ſaid)that ſhe ſpends 


in her Journey from one Cardinal point to the other, 


The Abſtratt of the Operation in finding the trat Hour by 
the Moon according to the late Example. 


$ for the Almanac;there are three things(we ſee )it informs 
us of, viz. 1, The Hour when the Afoon came to her /a/ 
{ ardinal Point. 2. How many days ſhe is going from the ſaid 
Point to the next ; and, 3. In which Days foxrney ſhe is at 
preſent. ,, Knowing, then, according to the-late Example that 
the ſoon will be eight days' running throu? her Quarter, 
and that ſhe is inthe fourth wh Voyage; twill follow that the. 
fourth day inthe Table (whole ticle iseight dayes) will tell you 
that her preſent Elongation from the Sz» is three hours ; fo that 
the Lanar-hour being two in the afternoon, the true hour muſt 
be juſt five at night; only twice two Minutes are to be abated, 
becauſe ſhe lacks 2 hours from complearing her ſaid fourth days 
voyage ; for, your Almanack (according to our ſuppoſition) in- 
forming yousthat' it was ſeven at night when ſhe ſer out from 
her laſt Cardinal Point, it muſt be ſtill ſeven ar nighr before ſhe 
- . compleat's any whole day's Journey during that Qwarter. - 
This then is the ſumm of the whole Buſineſs, nor need you 
trouble your ſelf with any other Reflexion unleſs it be to add 
ſix hours (asI already (aid) to the Elongation, incaſe ſhebego- 
ing from her firlt Qayter to her Fxll, or from her Laft to her 
Conjunftion, And to conclude take notice, that the hour (if 
you ſee the A0on,) may bes well found by day asby night, 
for her Place on the Globe (which the third * Operation ſhow's 
bow to find) is always the true Lynar honr, FI O4- 
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OPERATION VII. 
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To knw how many hours the Moon has been up,” and how 
many ſhe lacks of her ſetting, as alſo #ow long (be'is to be 
that day above the Horizon, : 


His is done by numbring the Hours or Hour Circles 
between the Aſoons place in her Parallel on the Globe and 
the interſeRions of her ſaid Parallel with-the Horizon; for ha- 
ving found that her Paralle! cuts. the #orizoy in the Eaſt at 
the five a: clock-hour cixcle, and in the Weſt at that of ſeyen, 
and {ceing- that- her preſent Place is (v.y.) atthat oftwoin 
the afternoon, you may conclude that ſhe has bin up nine 
hours wanting eighteen-minures, that is,czphr howrs and forty'two 
minutes;andwill-fet withiny hours wanting ten minutes, or for 
hours and fifty minntes:; for the 1oon goes. from Eaſt to Weſt 
(by the Motion-of the. Primuns Mobile or -Morum Raptus) two 
 Minures (4s:wel ſuppoſe) every hour (take ohe time with the 0- 
ther) flower than the $#»; which happens by her being too quick 
for the Szn in her own Motion, that is to ſay, in the Motion of the 
Center tn Wes carries. her-frem-Feſb-to Eaſt ; 
therefdre the ſoon accprding to the preſent Example: or Sup- 
poſitiog willS&baye. the Horizon fourteen Heirs wanting twen: 
ty eig | Mititites; & & aþoxt thirtcen hour and abalf. = 
FTC 2-0. of 2 both; 
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nutes inthe Morning, and ill ſet at nine and fourty fix\mi* 
onte$40 Night. ' 
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OPERATIONS,” 


' x. ; 
To \frd how long the Moon' Pins woiry nigh.” 


| L- found by the precedent Ope rait, thar the” Moon 
ſersat 9 and 46 minures at night, Rl thatths: tin (by the 
; 12th. of the firſt * Se&ion ) ſets the fate day, (ſuppoſe the toe *p.16, 
| of February) at 5 in the Evening, *rwill- follow that'ſhe ſhines 
l 


four hoursand 46 minutes. 


OPERATION. AI. 


To L hs when the Moon comes to couch "nt enſenns 
when tis high water at London Bridge. 


» T7 # 


TJ ain » fall dby the * third Operation te "Wiachs place Fam 
inthe 2 a Cl ockCircle,) you. thereby ſee that. ſhe is paſt the "P4g-49: 
South 2 hours wd2 minntes;Now ſinceit'is always Hiyh-mater 
at.theBr:dge-three' ; 3 after ker coming to. oth,and ſince the 
Solar or-true hour is (according. to our 'Exam le) 5 at Ns ighr, 
Wi follows *twas Hig h-Water at 4 minutes befbie6* 6, and conſe- 
quently "yall be hig gh water again at the {anc hout next'motn- 

ing and 24 minute -*for F700 one Trade" fo the other there are 

always about 12 je; and 24 minutes. Oy | 


OPERATION. Xt. 


Hi& vb 


Feb v of the Mivn; hs Coontries rf & 
- pd in part, ani what not t all. 


To "? aeds i Mn 
who 


P LACE, your Globe on a Meridian Line, or otherwiſe 
Com poſe it, and when you percieve the Meen to begin to 
. 8 <nter into os ſhade of the Earth, confider (as you do when you 
+ dy the * Suns Rays where 'tis day and night )what part of the * Op-7-ſec.e. 
lobd4s illuminated, and what not ; for, ſince ſhe appears to all P{&+ 33+ 
Countries that lie in the Light, and is hid from thoſe in the 

T -:- Shade, 


$.:p02-49 


11.0 >To 
p.1.& you may tee in, the. F Operations 


_ thenconditionz* but may ( 


Shade, you have.not only a yiew. of w at people ſee her in her 
/ ; , wn here rdrfon ) perceive by 

her illumination how the Countries, that lye in or near the Fol- 
lowing ſpade of Evxtuberancy, looſe every moment the fight of 
her, and conſequently, who they are that took leave of her in the 
beginning of her Echips, who when ſhe came 'to half of it, aud 
SER holly obſcur*d, with infinite more RefleCions of this 
nature. 'On the other (fide you may find, how ſome that lay in 
the preceding ſhade of Extuberancy ſaw nothing of her at.firſt, 
but now __ rodiſcover her in her Argony ; and if you draw 
on the Globe alittle Circle with Chalk or the like, in the Con- 
fines: Fw obſcurity and gots julk as ſhe begins to be wholly in 
the ſhadow, you.will diſcern (by the fpace between the Fa 
Chalk and the new ſhade of extuberancy at her Emerſion) what 


people never ſaw her , tho ſhe were abeve they. Horizon, *Infi- 


nite are the Reflexions\(as I ſaid) of, this nature, but theſe are 
fufficient to ſhow you how to make more your ſelf ; ſo that now 
L will end after, Ihave remembred yu; that. the Sz» being by 
his Oppoſsr:ox in tlie ſame liour Circle with the, ſoon, eſpecial- 
ly in wl gle Sr. nay he is {5 (asto ſeule) for ſome time 
both before and after ſuch Eclipſes ; I (ay, the Sus being ſo, you 
may therefare not only (by the bare ſhade of the String, or that 
of the illuminated Fol know what a Clock it is from time to. 
time inthe Polar (relegbut in the £quator allo, by the ſhade 
of E xtuberancy, which performsthe obſervations above menti- 
oned ; and tlius by the very ſame ſhade you find not only wha: 
People ſee the Eclipſe, either in whole or in part, (as we now 
told you) but at what hog i appeary.to each of them, and how. 
long ; 4s. alſo the* Durant: ins eerea 


oſb-and Encreaſe in: 
+ t, together with the time of her total Obſcurity ; moreover, 
it very ſoage yin pou herd] Ft —_— th al alongy35 
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OPERATION XII. 


To repreſent the ſeveral Phaſes or Shapes of the Moen by 
the Globe, 
HIS is rather a Specmlatien than- an. Operation,. Nor 
ſhould I have mentioned it, were it not that ſeveral (who 
know ſomething in Mathematics) cannot comprehend the 
Cauſe of the X40»*s continual Metamorphoſisor Change, thar 
is to ſay,whyſhe ſhould be now more, now leſs illuminated, and 
thatalſo in ſo different a ſhape and manner. To comprehend: 
therefore this, Expoſe your Glove (elevated on a Stand or a Ta- 
ble as high as your Eye) to the Sz» -or Moon, and place your 
ſelf ſo beforeir asto ſee the whole illuminated half ; for (as to 
| ſenſe) the illuminated and ſhady:parts of all Sphetes are (as we 
formerly mentioned) equa!, Having then a while confider'd 
this great Circle madeby the Limbor Extremityof the illumi- 
nation, remove your {tation a little on the one fide(.asfor Exam- 
ple towards the righthand) and you will find the illuminated 
part to appear Gibbous.;or Oval, I mean not ſo broad as long, be- 
cauſe-ſo much. of it. is hid from you, as-you can now.diſcover of 
obſcurity. From:hence go yet farther fide-wiſe, and the viſible 
rt of the Globe will be: Dicoromons,'or party per pale, that is 
to ſay.the light ard ſhade will become equal, _ h 
After this make another Proportionable ſtep, and all that is 
illuminated will.:ppear Horned or Lanalar,, and the. obſcure: 
part Gibbous'; Bit if you remove tothe-point oppoſite to your: 
firft Statjon, you will ſee nothing beſides a dark and ſpadow'd: 
"Hemiſphere; whereas ſtrould'you proceed further" in the ſame 
Order, ' you 'would + perceive Light on the other fide, firſt L»- 
nular, then Dicotomous, next Gibbons, and laſtly rotally predo-- 
_ minant,. © 6 
Now as-the Globe.is always: half illiiminated, wherker we 
ee little or much of the illumination, fo it. happecs with the - 
AAqgon, who being in Confunition. appears all dark to us, be- 
cauſe her illuminated half. is.cowards the Sp, . and oppoſite 
to-usg but as ſoon as.ſhe gets fsom, him, and conſequenty isno - 
. longer inthe ſame Plane with him and our Eye, we muſt” Fs | 
ave. 
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have a view of ſomepart of the Illumination, ſeeing ſhe can or- 
ly appear wholly.ob{cure whenſhe is thus before the S#y, The 
faid Illuminattenglſo ;Gimerſhe is Spherical) .muſt ſeem as on 
the Globe the more Horned the leſs it is, and then blunter and 
blunter ;accarding to ther Encreaſe or Elongation, till at laſt 
ſhe becomes Dicotomones, afterwards Gibbous, and laſtly. Full ; 
for by being at her greateſt Uiftance trom the Sun, or in Oppo- 
ſition with him (which cauſes our Eye to be in the middle or 
between them) *cis impoſſible ſhe ſhould appear otherwiſe than 
all Tipht:; And here you may be pleaſed to take notice,t hat.if 
you ccompals your Globe with a String or Thred that paſles 
chrou'the Zenith ani Nadir, and let one half of the deſcrib'd 
Circle repreſent the Illumination and the other the Obſcurity, 
you may*perform this Operation'at any time, whether the a- 
f fore aid Luminaries ſhine or no. © - $7 
How eaſy therefore is it to conceive the whole Miſtery of the 
Moons four principal-Changes, and what men. mean by them, 
For firſt ' we ſee that as She is call'd New by an Aſtronomer 
from'her being with the S#n, (i.e. as fully berween our Eye and 
the Sz», as her ther Courſe permits) ſo no ſooner bas he found 
by their ſeveral: mbrions -thac ſhe is gotten go Degrees or fix 
hours from the S##, but he ſays,ſhe is in her fir/# Quarter; and 
when they are aſunder 180 Degrees or 12 Hours (to wit as far 
as ever they can be) that ſhe is F#ll;; and laſtly, as ſaon as they 
are diſtant 270 Degrees or 18 hours oa the ſame fide, and 90 
Degrees or ſix hours on th2 other, that ſhe is in her laft $xar- 
ter ; ſo that at their next meeting (he becomes New again. 


A Corollary. 


OPERATION XIV. 


How to find how long the Moon wants of any Change, a 
Cardinal Point, and conſequently how old ſhe is. 


1 Propcſe not this Operator asa thing exa&, but ſeeing it is a 
Corollary of the former, Trhought fit to hint-it; therefore 
pray take it for better, for worſe, and mike of it-whar you-can : 
Toreſolve theh theſe Queſtions by the Globe, 'you are toexpole 
it as before to'the Afooz when ſhe ſhines,” and move about ir*rill 
you can there juſt deſcribe her ſhape ; and by the way you will 
| | j WES £3 iy | 00 kak .\come 
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come nearer the mark, if you only conſider the Zunslar or 


leſſer Portion, whether it happen. to be the obſcure or the il- 
luminated part of her whole Diſcas or Orbe, I ſay, deſcribe 
ber Shape on the (lobe, as neer as you Can, and obſerve how 
many Degrees-the breadth of the Horn'd or Lunular Portion 
will be in any great Circle, that'croſles it in the middleatRight 
Angles, and that will give you taliter qualiter what you ſeek 
for, as appears more clearly by the enſuing Example, 


Having obſery'd, ſuppoſe, the illuminated Portion of the 4, Example. 


Moon to be Lyunxlar, expoſe your Globe, and move abont it 
"till you perceive on it an illuminated Zxn#la proportiorable to 


the Real one, then finding-its.meaſureby ſame m—_ Circle that 


croſles it at right Angles, to be 40 Degrees, theſe conſequen= 
ces will follow. Firſt if the Joo be in her Encreaſe, ſhe is paſt 
being New 40 Degrees, i.e. three days and about ſeven hours, 
feeing her hourly Elongation from the Sun (is one time with 
another ) about half a Degree, and-half a" minute ; bur if ſhe 
be in her Decreaſe, ſhe wants ſo many days and hours from be- 
ing again New, In the ncx: Place it wilLhappen that. the ob. 


ſcurs part:of the Globe is 1,40.-Depgrees broad}; for | (hath; parts. 


or portions m 


king,up the apparent Hemiſphere): the faid od- 


ſcur'd Parrbecomestheſupplementof the'torimer 40 Degrees ;. 


fo that 140' amounting to about 279 hours, or 11 days and 


1:5 hours, you may. canclude that if ſhe be Ecreaſing, ſhe wants. 


ſo. much. of being Full, as alſo that ſhe is 5o D-grees or almoſt 
roo; hours (i. e, four-Days and almoſt four hours) paſt het 


firſt Ogarter ; whercas if ſhebe Decresſive, ſhe will want eleven 
> + Ys ARS ; f<. bbs Donde” GY 

Days and fifteen» hours ſrom her next Conjui:fion, and be four 
aysandalmoſt 4 hours beyond her. /aff. Qyarzer. 

, As for knowing the Afoons ſtate in. relation to her Waxing: 

and. Wang, yt u.needonly. obſerve, on what fide of her [ii- 


cas her illumigated Part ſtands ;, for if it be onthe Weft-f;de of. 


- 


it, he i9inaU*«xing Condition, ifonthe Eaft-fide in aWain- 


ing or Declining one : And here alſo remember that :s to the: 


meaſuring the aforeſaid Portions of the Moons Diſcs, repre- 


ſented on your Globe, you may do it by the Horizon, if ſhe il>- 
laminates not- much beyond the Zenith, or by the e/£quator, 


when the illumination reaches to the Po/e or neer it, or by the 


Eilipricwhen it extends it ſelf a good way further ; ſor the ſaid 
Portion of the Moons Diſcs is meaſur'd at firſt fight by that: 
great. 


pg + «% 


——— 


Pe ee ard 


| OW I ane WAITS EPIC CI BIT As I rr res 


Dd. 4 —_— 


m6) EPR 


oreat Ci rcle wh ich lics equally diſtant from each Horn 


, 1” PII Am ane ns S> wm ow eee 
——_ ten - 002A ear ef» cer NG th EIT nee 
_ - ww _— RE NE aaa omagm_d =_ pate Oeaprrne Rae R pon IDES Ur IR, 105-— x 4Y ns On 
__y _ —— © 19 mn Ee” I <——_ Gon M4 _—_ _ eee HY a — 
RES ARSON UII GUEAIIEIS ACE AAGET ANSEHEN RAD I IAEA CAAAITI —_ _ — _ ———————o—_——__ DA _ ————_ 
_—_—_ —— cy 2 WP ORs def ISS" ets Boa > > nbd ee ah CAA > 09-0 Ws . - Tens as + wy 2 - I _ _—_ . 
_ 5 = h err. cgyp——s _ _ - ans ewe 2-000)” v—<ating am. Rn DD + am - ca—__ IL apc Snare Sc NE ont 
_ —— - == ==> horns w——— ng - ere ene een wenn 
cas own - _ ns uh wy : : "oi *- 
- w oY 
+ % ” 
* d oh 
y 
M- 
- I 4 
, 
"bd 
* 
4 & 
4 
\ 
hy | > 
"3d 
7-28 
2 
a 
*Y 
- "wv 
x 
- F 
« © 
» 
- p, 
: 5A 
«"* - 
A P 
us 


Cauſe of the lengrhning er ſhortning of them, T have here ad- 


ls. at 


of theLu- 
unla on the Globe, 8.0. by that great Cir cle which croſſes it(as we | 
ſaid) in the middle at Kight Angles : and when no great Circle 


_ does fo, you had beſt meaſure it exaRly with your Compaſſes, 


ſeeing rbat on the knowledge of its breadth, the Reſolution of all 
the former Queſtions depend. Many things of great uſe may 
be drawn from knowing the true proportion of the illuminated 
and obſcure parts of the Aſoovs-Orb, but thisI leave to ther 


that have exaRer Inſtruments than the G/obe, and more time to 


make Ded uQtions, 


The EW D of the Third Sefton, 


——— 


__ ———— — TIT." 


Stcr. IV. 


Showing the Proportion between Per- 
pendiculars and their Shades. 


Eeing there is the ſame proportion between all Shades and 
their Perpendicwulars, at leaſt to ſenſe, and ſecing the ſeve- 
raleAlmucavtars of the two great Luminaries are the chief 


join'd a ſew by-Operations even ia Altimetry it ſelf, as belonging 
naturally to our Glebe, ſince itnot only ſhows us ſeveral ways 
of finding from time to time the ſaid Almxcantars, but gives 
us alſo at the ſame inſtant without trouble (as appears by the 
enſuing Operations ) the above-mentioned Proportion , and 
conſequently the height of all things Perpenarcalar to the Hos 


YI. 


Y ooo ou. as Ros 


OPERATION I: 


How to find the Proportion between the Perpendicular and 
hes its Shade. 


pages the Northern or back part of the Globes Meridi- 
an, which we will call hereafter the Quadrant of Propor- 
t:0n, and which is not only devided like the Soxrhers or fore-part 
into Degrees, but markt alſo (in relation to the affair in hand,) 
with ſeycral Figures, of which that next the Zenith is 17, and 
the remoteſt 188, Andby the way you muſt take notice, thar 


when you ſee a Croſs behind'any Figure, it ſignifies half an In- 4 memoran- 


reger more, ſo that 17 41s 17 Degrees and a half, 26 + is 26and dum. 
a half, &c. When you would therefore Operate, Turn the 
Southern or fore-part of the Meridian towards the Syn, *ill 
they be both in the ſame Plaxe, 1. e, *rill the ſhade of the Pix in 
the Zenith falls direQtly upon the Quadrant of Proportion, and 
what Figure ſoever, (ſuppoſe 25) the ſhade of Extaberancy- 
cuts, that will be the then Proportion between Perpendiculars 
and their Shades ; for here you may take notice, that we ever 
ſuppoſe the Shade to be 100. Nay,if fiading (by any of the 
* former ways) the S#»'s beight to be (ſuppoſe) 14 Degrees, « g,q x 
you reQify your Bead to 76 Deprees, or the Complement of it, 2, p, 5. 
you need only clap back your String, that is to ſay, draw it 
from the Zenith, over the Devifions of the afore-mention'd 
Gaedr ant, and then the Figures under the Bead (to wit 25) 
will ſhew you the required Proportzon ; In ſhort, take but the 
Suns Height (any how) and reckon from the Zenith as mahy 
Degrees on your ſaid Quadrant of Proportion, and the F:- 
ures at the end of your Account will give the Proportion 
We for Now it the Shade of E xtwberancy, or the Bead 
marks not even Degrees for the Sun's Height, but {for Exam- 
ples ſake) 13.30”, and conſequently falls between the Figures 
of 23 and 25 in the Quadrant of Proportion, you had belit (to 
avoid all Calculation and Allowance) expect a Moment lon- 
_ ger, for then the Sun's Height being even, and without Fra- 
ion, you may operate as before, | pj et 
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How t0 find the height of a Tower by the Globe. 
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PHIS Operation appears at firſt Sight to be a Corollary of 
K the former, for finding, as I ſhowd' you, that rhe Shade of 
Extuberancy falls inthe Quadrant of Þ roportion, On the num- 
ber (v.9-) 25, and that the ſaid number repreſents a Perpen- 
dicalar, do but meaſure the ſhade of any Tower and you will 
foon have its hz:pht, ſeeing that as 100 is to 25 (7.e..as 1001s 
ro the number fund on the ſaid Quadrant) ſo is the Shade of 
che Tower, (which being meafur'd wee'! ſuppoſe 80 yards long): 
t0 a fourth-number, viz. to 20 the required height, - 


OPERATION II. 


How by the help of your Globe to meaſure any Tower or 
height, and yet not to ſeemto uſe any Inſtrument in the 
Oper at10n. 


HIS Operation may perchance a little ſurpriſe ſome, and: 
T yet it differs hot in reality {rom the rev ther 

you how to meaſure a height by your. Globe upon the place, an 
this how to do it privately. To perform. then the Operation, 
you muſt chooſe (when you age alone) any of the aforeſaid 
Numbers, on the Q#adrant of Proportion, as fuppoſe 25, and 
{ecing that belongs to the 14th. Degree from the Zenith, rei- 
fy your Bead to the Complement, i. e, tothe 26th from the 
Zenith in the ſaid Qxadrant ; this being done move your 
String hanging on the Zenith's Pin, till your Bead touches the 
Parallel of the Day, which we now ſuppoſe ta be the tenth of 
Moy, _— Honr- Circle, that _—_ with it there (to witthat 
of fix. in the morning, or fix in the afternoon) tells you that 
at oſs hours, on that Ae che det the vba ar will 
be the fourth part of the Shade, i.e. as twenty five toan hun- 
_ "ured, fo that having diſconrs' with ſome body- of the pofibili- 
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| ſhadows arethen fo longthat they are troubleſome to meaſure; 
| % K | ; F 


coi Dave, 67 

cy of meaſuring heights without an Inſtrument, repair with him 

to any conyenient place, about the foreſaid times of the day, 
and when you find by your Patch that "cis exatly fix, do but 
meaſure the Shade and you will have the required height. And 
by the way take notice, that as it is in your power to chooſe 
what proportion you pleaſe, and the more odd and exotic it 
happens (Xu can quickly reduce it) the better it is, for then 
People will not perchance {o ſoon comprehend the Operation; T 
ſay as you can chooſe your Proportion, ſo you may chooſe the 
Hozwr alfo, for if your Bead be reQify'd to the choſen Proper 
tion, according to the foregoing Example and InſtruQions, and 
brought to the hour pitcht upon (ſuppoſe 3 in the afternoon) 
the Parallel, (to wit, that of the fifth of Febrmary,) which meets 
with the the ſaid Bead and Horwr- Circle, tells you that then - 
the Proportion will thus happen ; nay, you may chooſe what 

day and hour you pleale, if _ will be conteat wigh the caſual 

Proportion or number which the Bead, when reQify'd (as we 

mentioned) falls upon. 


OPERATION IV. 
How to find the Hour by your Stick. 


OUR Stick being divided intoten equal parts, and each 
K partby Pricks iato as many equal Subdeviſions, you muſt 
operate thus. KReHify your Bead (on the tenth v. yg. of April) 
to the Swn's Meridian Altitude, and if you then move your 
String on the Pin of the Zenith, to the Quadrant of Proportion, 
the Bead will lye (for ExampR) on 87, ſothart having writ this 
on Paper with the figures of 12.aboveit, draw your String from 
the Zenith over the next Hozr-Circleonwhich hand you pleaſe, 
I mean either over that of 11.0r 1. and where your String 
cuts it on the ſaid Parallel of the day, there place your Bead, 
and *ewill lye (v. g.) on 93 inthe ſaid Qaerarant of Proportion; 
noting then 9z in your & ap under the hours of 11. and 1, pro- 
ceed then in this manner from Hour-Circle to Hour-Circlz, *cull 
you Come to 6, for after the Sn iswithin an hour of his Riſing 
or Setting,you may ecafily gueſs what time of Day 'cis; beſides 
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I ſay proceed in this manner to 6, and a Table like that in the 
«3 ke Be 6 $6 * Margin will ſhow you the hour 
LH «3.3 not only daring that day, but du- 
= = —= - = =» -- ring fiveor fix ſucceflively, with- 
". 87, 93. I10. 140. 200. 300. 6255 oye any conſiderable Errors, for 
you have nothing to do but to ere your Stick, as perpen- 
dicularly as.you can, and to meaſure its Shade with it, ſo that 
finding the length of the ſaid Shade to be, ſuppoſe-200 1, e, twice 
as longas the S7ick, your Paper will tell you, that when this 
proportion happens, *cis either eight in the morning , or four in: 
the afternoon. | 


+ OPERATION. V, 


How to W take an Anele in Altimetry by the Glube. 


HIS Operation is to be perform'd like that. of findmg 
the height of the $41 and ſoon, when they ſhine not our, 
* Op.2. Sed. as I formerly * ſhow'd you ;. thatis to fay;-youmult place your 
L. pag. 6. Globe Horizontal, and having turned the Meridian towards. 
the Tower, taove your Eye along the ſaid eridian, till the 
E xtaberancy of the Globe permits you only to ſee the top of the 
Tower, and then bring but your String, (which we ſuppoſe you 
hold in both hands craſs the Meridian towards you, 'till it juſt 
takes away the fight of the ſaid Top, and the Degree which your * 
String then lies. on, (counting from the Zenith) is that of the 
required eLygle, to wit, of the Fngle which is ordinarily taken 
by any Quadrant, facobs Staff, GC. | 


OPERATION VE 


How to-make and figure the Quadrant of Proportion, as 
alſo the Demonſtration of the foregoing Operations. 


[7 anpears plainly by the Scheme here before us,that the Shae 

(AB) being Radims, the Perpendicular (CB) is Tangent of 
(A v.g. 14;) the Degrees of the Suns height, as alſo that the 
Perpendicalar (CB) being Radins, the Shade (AB) is Tan 
52 MR '— # . Lent 


| —_—_—_ 


gent of the Complement of 
the ſafd height ; therefore 

if the Radins being 100, 

you mark from the Zenith 


to the Horizon each De- = ak 
gree of your Qnadrant of ; | 
Proportion with Figures *r 
| - : JR". ' 
according to the yalue of 7 


their refpeQtive T angents, - | 
ou muſt neceſſarily per= CT } an # 
form the late Operations, _-if mJ, | | 
that give us the #25ght of 
things, the hour of the Day, &c. For if your Bead þe reftify'd 
(from the s too of your Globe) to ( 76 ) the Complement 
of the Suns height, it will be diſtant from the Zenith juſt as 
many Degrees as the $4 is high, to wit 14, and conſequently 
being moved to the Quadrant of Proportion (which is figur'd 
we ſee, from the Zenith downwards) muſt lye there on 25, the 
Tangent of his ſaid Heipht, therefore as. the Radins 100 is to 
(25) this Tangent, js (80) the length of theShade muFt beto 
the Perpendicnlar 2.0. | 
In the next Place if your Beadbe rettify'd every. hour. to the 
Sans height, it ruſt (when moved to the Quadrant) ftilllye on 
Tangent Complement of his ſaid hourly height ; Now the Shade 
being always asI told you the Tangent Complement - of this 
height, the former little Tables muſt needs ſhew you the cor- 
reſponding Hoxr, wien we once know the value of the Shaae, 
6, its proportion to the Srzck. To conclude the.T angents of the 
firſt x0 Degrees are not expreſt 'on the Quadrant,becauſe when 


| the Sn» is no higher,ve may eafily gueſs at the hour, and beſides 
(as we ſaid) the Shaae is then extremely long, and conſe- 


quently very troubleſom to meaſure; nor need we go further 


than 62 Degrees, ſince his greateſt Meridian Altitude exceeds: 


not that value. 


Q The End of the Fourth $ eftion, 
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Of Dialling. 
A prelimina- 


ry Diſcourſe. T HE Performance of this Se#:0n no leſs appertainsthanthe 
= reſt to our Globe; finge it not only repreſents to our 
view, what Dzals are in ehiraſelres, and why they ſhew us the 
time of the Day,but afford's us alſo ſo natural and lo eaſy a way 
of deſcribing them, that no perſon can be hardly fo ingnoranr, 
who will not (with the leaſt InſtruQion) in three hours time be 
able to make one on moſt Planes, unleſs perchance for want of 
a little Digeſtion and private praRice, the-Rules ſhove one ano- 
ther out of his Memory. Nay all the accidental Requiſits to 
Diallingbeing theſe that follow) are here performed without 
the help of any forrein Inſtrument. 

1. To araw 4 Meridian Line. 

2. To draw a Line Parallel to the Hori7on 0 a Plane not 
Horizontal. PR pins 

3. To find the Declenſuonof a Plane. 

4+ To find how much a Plane Reclines. 

# To find how much aPlane Inclines. 

6. To find how long the San ſhines on a Plane ; that is toſay, 
when he'l come on, ana when He'l go off it, at any time of the 
year. 

SOR : Belides we bave already taught you, how to knoy when a 
P*8 #: Plane is * Level, how to findthe 4 Height of the Syn, and how 

* 2ag.ro: HEX Azimuth, all which properly-appertain to this Science. | 
Theſe then are the Operations, I meanby Requilites, which 

ſhall be all created of either immediately before, or immediate- 

ly after each Dal that requires them. But tho? I intend to | 

ſhow you, -as T now mentioned, this eaſy and ratural way of | 

Dialling, even in what,bigneſs you pleaſe without need of .Qua- 

A drant or Scale of Reduttion, without jour knowing the leaſt Pros 
: blem in the Mathematics, or my requiring any thing elſe of you, 
tat) that you can araw a Line from Point to Point, and deſcribe 
 aCircle, when the Ragims 18 given ; Tay, tho? T intend this, 
\ Yer 
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yet that you may not be wholl y Ignorantof their Geemerrical | 
Conſtrattion, I ſhall teach you that alſo, and therein perchance 
ſomething both expedite and new ; bue then I muſt ſuppoſe 
(for I have not time to inſtruct you,) that you car Erett 4 


| Perpendicrlar, draw a true Parallel, and know ſo muth 


7 the * Seftor as bow (beſides the aſe of the Line of Lines) to *(7* Becauſe 


nd the Chord and Sine of any Number of Degrees by it, I men- ke Is. 


tion the Feffor, not that any Ordinary Rwler, with a Line of ;p,,,07- 


Sines, Line of Chords, &c. is unſufficient, but becauſe you have and the je!- 
under the PedeFFal of your Globe a Seftor to your hand, which /owing Pro. 


I have order'd there for two Reaſons. blems) has not 


Firſt it will be neceſſary, the Globe ſtanding ereft and at wig ll 


right Angles with the Zorizoy, to bring the edge of fits Pedeſtal rers Book, I 


to your Plane in ſeveral Operations ; Now ſeeing this cannotbe /Zal add them. 


done unleſs the Pedeſtal be greater than the Globes  Diametey #2 *bis Trea- 


ly : | .t1 -. 
(which would, make it perchance cumberſome, and to take up w_ 7s 1 


too much room) there are therefore under it two fmall ;j en of ir: 
| wooden Ralers about halt an Inch Broad, to flip in,ox ont toa J-Moxon.. 


determin'd length, ſo that it will be better to have one of them a 
Seftor (which is a very neceſlary Inftrument) than not, efpecial- 
ly ſince 'tis no hindrance to the-uſe, we chiefly intend it for. 


* Nor would I have any thing more on it (to-avoid the Confu- 


ſion of Deviſions) than the Line of Sines on the one fide, and 
the Zine of Lines on the other ; and as for itslengrh, if it be- 
fix inches, it will make an even Foot at full extenſion,which ren- 
ders it a very convenient ſtanding meaſure. My ſecond Rea- 
fon for the ſaid ScFor is, becauſe I wil ſhow you, how to find by 
wthe TANGENT andSECAN Tof any degree even ac- 
cording to any Radius, and. how ufefull an Operation this is (and: 


_ particularly in Dzaling,) every body welt knows that has the leaſt: 


lofight init. | 
* Suppoſe then you defire the Tangent and Sccant of 5o De- How to frid; 
prees ; open your Settor, and taking (G R) the given Rading the Tangent» 


between your Compaſſes, put it over inthe Lineof Sines, at the pr vrpany of 
| Sine of 40, viz-attheC omplement of the eAngle tequired, and any agree... 


the diſtance between the Figzres of yo and Fo, will be the 
Fangent ſought for ; and the diſtance 'between the Figares 
of 90 and go. will be the Secanr of the ſaid 5o Degrees. 

 Thefe two Problems I recommend to you becauſe they are 
extremly ingenious: anduſfeful, found out it ſeems a while ago 
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by Ms. Line ( the Author of 
that admirable Horological 
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| Far FF ch. 1. 
Pile in White-Hall Garden), ; 07h Ig, . 
as, fince hisdeath, one of his* * : ids 
Scholars (that hinted them to- | , 'E 
* me) informed me, and upon, Te = ooX 
_ confideration -I found them, {i bp 
- exaQly true, baying thus de- + Y 
. ©... monſtrated them. Deitiout LEY: 
ek rae ' Tis evident by Sch,i.that ; {| | | 
"9h as the ſineComplement A Bis x = POS 
tothe Sine CB, ſo the Radius | Iprata 
A Dis to' the Tangent ED... Tm Wh 
_ Again tisevident by Scheme 
2. that asS KC: KS:: C | Sq, 36 aa 
. R: ST, but by ConftruQi- 7 wr WE =o, 
| on KC is onthe SeQor the &— © - | {- ? 
Sine of 4 or Sine comple- #518, 
ment of 50, and C'S the Sine C8. 4 ks 
of 59 itſelf , therefore CR Cc F- 


being the Radius given , 
S T muſt be the Tangent re- 
quir'd, viz,the Tangent of 5o, 
according to that Radius, On 
the other ſide we ſee by the {aid firſt Scheme that as the Sine 
Complement AB is to the Radius A D, fo is the Radius A C. 
(or A D) to the Secant AE. Again you ſee by Scheme ſecond, 
that KC: KD::CR: DP; but by conſtruction KC is the 
Sige of 40 or Sine Complement of 50, and K D is Sine of go or 
Radius of the Seftor, and CR is the Radius given, ergo PD 
mult be the Secant required, , 
Having thus done with the Preliminarics, we'l now come to 
© the buſineſs it {elf, after have told you there are five principal | 
' » Planes onwhich a Dzal may be made ; to wit the Hori? 0ntal, 
the Vertical, the Declining, the Reclining and the Tnclinin 
Plane , and firſt of the Horizontal, fince that Dial is the Bats 
and Foundation of all the Reft, fp Cetens 
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. OPERATION I. 


\ 


Efore you proceed further, you muſt know Reader, that the Printer 4 
B (shipping @ line zn the laſt fxg of = then adjuſting the + 
gumber of Planes to thoſe he found expreſt) has left out two, ſo that p 
the before mentioned principal Planes are 7 ; viz. che Horizontal 
Plane, the Dirett Vertical Plane, the Declining Vertical Plane, the Di- 
red} Reclinang Plane, the Direft Inclining Plane,the Reclining Declining 
Plane, and the Inclining Declining Plane. Firſt , then of the Horizon= 
tal, that Dial being (as #/aid) the Foundation of this Science, and af 
terwards of the reſt in Order ; for the Author treats of all Dials that are : 
to be deſcribed on the aforeſaid Planes, ] M. 


How to deſcribe an Horizontal Dial by the Globe, for 
the Elevation of London, 


The firſt way. 


Pen your Compaſſes at 60 Degrees ih any great Circle % 
of your Glob, and draw ng ſheet of Veer a blind "hg __ 

Circle with a fair D:ameter throu? it, for the Meridian or 
12a Clock haur line of your Dial, Then take with your. 
Compaſſes in the Horizon of your ſaid Globe, the ſeveral 
Diſtances between the next 8 morning or evening hour Circles. 
.and its Meridia or ordinary 12 4 clock hour Circle, and 
marking theſe Diſtances ſucceſſively in the blind {ircle on both 
{ides TX its Diameter, they and the Center will be the Points 
by which you may draw all hour Lines from 4. in the Morning < 
till $ at Night; and if you would have a Dzal bigger than 
| © blind Circle, draw about it a bigger Circle, if a leſſer a 
| leſs: nay, if you deſcribe any other Figure as an Oval,Square 
 Oblong,&c. the ſaid Points will as well guide your Rler, as 
; | whenthe blind Circle it {elf was the Extremity or border of your 
? 8 Plane. But leaſt this Dire&ion ſhould be roo obſcure for 
s a Beginner, I yp ore ue an Baampie: 

| Having opened your { ompaſſes, as I {aid, at 60 Degrees in 
: any DM Circle X your Cuke and deſcrib'd a blind Cerele, i 
. towit, Ip Tc, as in Scheme third, draw a fair lineI T any 
. | how throu' the Center O for your Meridian or 12 a clock 
4 ia : L hour 
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How to draw 
#he half hours, 
quarters,&c, 


hour Line; and by the way remember that inthe Fabrique of 
this D:al you place the. point I ever towards you, and T far- | 
theſt from you, to the end yort miſtake not when direed to 
this or that hand, Having then proceeded thus far, put one 
foot of your Compaſſes on the Meridian or (according to the 
Polar Figures) the 12 4 clock Circle of your Globe where it 
cuts the Horizon, and the other foot on the 1 a (l6ck (tree, 
and mark this diſtance in the blind Circle from I towards the 
left hand, to wit from I to k, and it willgive you a point or 
mark for your 1 4(lock hoar line, and from I to h towards 
your right hand the mark for your 11 4 Clock hour Line, In 
the next place take in the ſaid HoriJon the diſtance between 
the 1 aud 2 a Clock Circles, and place it from k onwards to / 
for a mark for your 2 a (lock Line, and from h to g- for 
the 10 4 Clock line, and ſoon till you come to r, 8 at night, 
and to 4, 4 in the morning, which are the lateſt and earlieſt 
Summer hours, It then you would have a larger Dal de- 
{ſcribe a larger Circle, ſuppoſe, NESW; or if a lefler *D;- 
al, a leſſer Circle, as MP Q R, and laying your Ruler on the 
Center O, and oneach of the former Marks or Letters in the 
faid blind Circle ſucceflivelv, draw but a fair line to the de- 
ſigned Limb or Border (whether it be a Circle, or rhe ſquare 
V XY Z orany other Figare,) and your Dial wants nothing 
bdt a Cock ; but remember that you need not draw your boar 
lines quite fram the Center O, becauſe meeting all there, 
they will be apt to blur; therefore deſcribe about the ſaid 
Center, at whatdiſtance you pleaſe, alittle Circle (like y 41 a) 
and your lines will terminate there with more -neatneſs and 
convenience. Now if you have a mind to put on half hoars 
and quarters, you will not much err if you divideeach hour 
into four parts, but to be exa& you muſt make uſe of your 
String, thus. You know that the'diſtance between each hour- 
Circle in thee/£qunator 1s 15 Degrees, Draw: therefore your 
String from the Pole throu' the «Equator ' of -your | Globe, 
aver 7 degrees and 3ominntes, (or balf thediſtance between 
each Hoxr Circle) and where the Srring cuts ' the ' Horizos 
there will be the true half Hoxrot that Hour ; ſothatif you 
mark 'with your Compaſſes the {aid diſtance on the #/ind 
Circle, betweer the correſponding hour lines, the-Ruler: ( "ot 
ng 
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ſing throu” that A/7ark and Center) will give you in-the Bor- 
der the place of that. ha/fi hoxr; and in like manner you are 
to proceed in markirg out the reſt, as alſo the Qxarters, 
and all 'other S«baiviſrons. 

As- for the Sti/e or Cock of this Dial, it muſt always at 
the Center make*an eAngle with the Meridian or 12 4 Clock 
Line (O1) equal to the Diſtance between the Pole and the 
neareſt part of the'Hori70n-of the-Giobe ; that is to ſay an 
Angle equal to the Elevation or Latitude of the Place ; 
therefore your Dial being made ({uppole) for London, open 
your Compaſſes. at the aforeſaid diſtance, or at. 1 Degrees 
and -, -and placing one foot on I, the other will fall on K in 
the ſaid blind Circle ; ſo that drawing the' b/ind line OK to 
T, you will have the- Triangle I On, which if, you, fo ere&, 
that the Point O lyes juſt on the Center, and the BaſeI O on 
your 12 4 (lock line (or Subſtile) your Dial is finiſh'd, 

And here. you--may take notice, that tho' this Srile be the 


- Triangle I On, yet you may faſhion it into what ſhape you 


pleaſe, 'in caſe the fide © O (which indicates or ſhows the 


\ Hour) makes ſtill an Angle of 51 Degrees and + with the 


Meridian 1 O ; nay, you may make it a Pzz or upright Seule, 
as appears by the Perpendiculars AB, GH and = I, for ei- 


\ther of them will ſerve the turn by marking the hour ; with 


the ſhade of its Apex or Top: but then they muſt not. be 
plac'd in the (eter O, but thereon the Subſtilar, where (fal- 
ling from' the Indicating fide OT) they ſtand Or 


| to it; that is to ſay, the Piz AB (being part of the Trian- 
gle or Stile IQ 7) muſt be ereftedat B, the Pin G H at H, and 


T I at I;and the reaſon,wby they perform this Office, as well as 
the whole Triangle LO 7 is, becauſe their Tops are parts of 
the Line O 7, which is the only fide of the ſaid Triangle, that 
ſhows the Hoxr, as we mention'd before. Now for the De- 


- monſtration of all; it follows:in the next Operation, 
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 Demonſtrati- 
0n, 


Hour Circle (for example to that of 


OPER ATION I. 


to deſcribe an Horizontal Dial by the Globe for the 
Elevation of London. 


The ſecond way. 


Eſcribe a Circle of what bigneſs you pleaſe, and draw a 
Meridian, or 12, a Clock line throu' it, as before ; then 


count in the Horizon of your Globe how many Degrees there 
are between the Hoxr-(:rc/es of 12 and 1, or, (which is the 
ſame thing) between 12 and 11, and. you will find their 
number to be about 11. 40'. Theſe place on both fides of 


your 
Line 
as be 
0 E yo 


h, as 


ſaid Meridian Line by the help of a Qaadrant, or 
of Chords, and they'l give you (if you lay your Ruler 
fore on the Center) the 11 and 1 4 Clock Hour Lines 
#r Dial, to wit, the diſtance from I to kh, and from 1 to 
may be ſeen in the aforeſaid third Scheme. Proceed then 


in this manner as to the reſt of the Hoxr lines, and for your 
Stile and $ubſtilar, the former DireQions are ſufficient. 
The Demonſtration or Reaſon why theſe Dials ſhow the 
Hour is not difficult; for if you conſider your Globe, you 
will ſee that all its ZHoxr (rcles are equally diftanit from 


cach 


other, and that the Ax of the World (of which the 


two Poles are the extremities) lies in the middle *of them, 
and is in truth a part of each, as being the common SeQtion of 


them 


all ; therefore when the Sx comes into the Plane of any 
in the morning) the 


ſhade. of that Hour -Circle will fall there, where the ſaid Hoar 
Circle cuts the Horizon oh the Oppoſite or WeFern ſide, and 
conſequently the eAxzs being in that Plane, as a part of it, 


its Shade muſt needs fall there alſo, 


Now fince the Blind 


Circle or Limb of the Dial deſcribed is a (rcle repreſenting 
the Horizon, and having by ConſtruQion its Hoxr-lines di- 
ſtant from each other as the Hoxzr Circles of the Globe or 
Warld arediſtant in their Horizons, and ſince the Hoxr-lines 


of This ( and conſequently ot all other Dials) are only the 
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interſe&ions of the Hoxr-Circles with their reſpeCive Planes, 
it muſt needs follow, if we place in the middle of the ſaid 
Dial a Cock or Stile, making an Angle of 51, 30, with its 
Meridian /ive or Sxþſt:lar (to wit, the Angle which the Ax: 
of the World makes with the interſe&ion of the Meridian and 
Plane of the Horizon) "twill caſt a Shade diretly on the 
Hour line correſponding to the Hoxr Circle in whoſe Plane 
the $1 then lies, in caſe the X:ridian-or 12 a Clock line of 
the Dial be plac't North and South, like the Meridian of the 
Globe when compos'd; for the Globe it ſelf without it be 
compos*d will not (as we bave formerly mention'd) ſhew the 
Honr, becauſe its Howr-Circles do not then correſpond with 
the Heavenly ones. And as for the reaſon why the 12 4 
(ock line is the Subſtilar, *tis becauſe the true Height of the 
Axis above the Plane (which the S:ile or Cock, as I ſhowd 


| you, repreſents) is to be meaſured in the Hour Circle that 


falls on- the Plane at right Angles, which being the ſeri- 
aian or ordinary 12 a Clock Hoxr Circle, it follows that its In- 
terſe&tion with the Plane muſt be the Subſtilar, or Line with 
which the Sz4Je is to make the Angle of the Elevation. 


All that we have then ſaid of this Dia! may be clearly ſeen 


by Sch, 5. which repreſents your Globe cut into an Horizon- 
tal Plane, with its Dial on it, as Sch. 4. does the Globe en- 
tire, when you conſider it in the deſcription of the ſaid Dzal, 
for there you have before your eyes (by the Letters I k /,&c.) 
not only how to open your Compaſſes from Hoar-Circle ro 


 Hogr Circle for the true placing the Diſtances of each Howr- 


Line on your blind (*ircle, but alſo the number of Degrees 
in the Horizon between every Hoar Circle and the Aeridian. 
Beſides, by the Horizons oblique cutting the Hoxr Circles,you 
may ſee how that (notwithſtanding the' equality of the Szns 
Horary motion) the Hoxr-lines of this Dial muſt be unequal], 
and conſequently that they are of different diſtances indifte- 
rent Latitudes. 
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OPERATION Il. 


To deſcribe an Horizontal Dial Geometrically, for the 
Elevation of London. 


FT NEſcribe a fair Circle as ABCD, and if you would have 

your Dial of another Shape, you may afterwards de- 
ſcribe about it what Figzre you pleaſe ; I ſay, deſcribe the 
fair {ircle ABCD, and draw throu? its {enter O the Line 
AOC for yout Meridian or 12 a Clock hour line, and crof- 
ſing ir at right angles with BD for the Morning and Even- 
ing 6 a Clock hoar lines, mark in it (by the help of your 
Line of Sines or any way elſe) from A the value of y1, 30. 
or Latitude of your dwelling, which happening to reach, (for 
example ſake) to K, draw the blind line O KR 5 then throu'any 
point of A O(fuppoſe A) draw G H,another blind line, paral- 
leltoB D, or at right Angles with the {aid AO, and taking 
with your Compaſſes the neareſt diſtance between Aand OK, 
which being ({uppoſe) the point L, let AL, by the help of 
your Seor (according to our former * direQions,) be the Ra- 
dir to the Tangent Line GH; fo that marking in it on both 
fides of A, the Tangents of 15, 30, 4y, 60, and 7 Degrees, 
the ſaid Center O and the point 1 5 will give you the Hoxr-lines 
of 1 and 11x, the Center O and 3o, thoſe of 2 and xo, andin 
this manner proceed to75, which will give you the Hogr- 
lines of 5 and 7; andas for thoſe beyond the 6 4 Clock lines, 
do: but produce $ in the Aorning, and "twill give you $ at 
Night, and 7 inthe Morning 7 at Night, as will 4 and yin 
the Evening, the like foreuoon Hoars, - 

Thus then you have. not only an Horizontal Dial Geo- 
metrically deſcribed, almoſt as ſoon as the former, (and this 
without embroyling the P/ane with multiplicity of b1;nd (Grcles 
and Lines) but a way alſo (in cafe you have no Sefor) how 
to make any Tangent Line ſerve your turn ; for, 'tis but ta- 
king between the Compaſſes 45 Degrees of it (5.e. a diſtance 
equal to its Rad) and finding gut (by a trial or tyo)the Point 

| (fup: 
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(ſuppoſe) R in the /ize O A, where one foot of your Compaſſes 
teing placed, the other juſt touches M (the ſuppos'd neateſt 
poiuit or di{tance in O K from the {aid R) draw throwR a 
[7 at right Angles with the Jeridian, and noting in it, as we 
ſhow'd you betore, the Degrees of each hour (according ro this 
new Tangent line) the Center O and theſe Degrecs will give you 
the points of each hour line ; for as the former Radins AL was 
to the ſeveral Degrees in its Tangent Line, ſowill the now Ra- 


dits RM be to the ſeveral Degrees in its Tangent Line. 


As for the Demonſtration or Reaſon of this Dia/,every body The Demon 
that underſtands Gnomonics comprehends it, I doubt not, at the ſtration» 


firſt ſizht; for the Angle O 1n the Triangle K O A being by con- 
ſtruction equalto the Elevation, do but place the Baſe AQ ona 
Meridian Line, and it you conſider the Side K O as the Indica- 
tzng Side of the Srile or (och, it neceſſarily follows, that it will re- 
preſent the Axis of the World ; for it is evident that its Top K 
will point direGly to the Pole, and touch it, if produc'd, whilit 


| O its other extremity paſſes throu'” the Center of the Horizontal. 


Pl ane; therefore if a C:rcle(whole Radins is AL) were fo plac't 
on this St:le or Axis, that its Diameter crolt itat rizht Angles. 
at L, the ſaid Circle would repreſent Circulum maximum ſem- 
per appareutiamfor that Circle in the Heavens ever tcuches the: 
Horizon,as this would do at A.ThisCrcle then being parallel to 
the e£quator, is divided by the Hour Circles into twenty four 
equal parts, and conſ{cquently each fifteen Degrees in its Tan- 
gent Line G H, will correſpond with its ſaid equal parts or Divi- 
tions. Now GH is aifo the Tangent Line of the Horizon, as 
rouching it inthe Point A, but where the Hoxr Circles cut the 
Horizon, or its Tangent line,there the Points will be, to which. 
(from the Center) the Howr Lines in an Horizontal Dial are to: 
be drawn ; ergo ©) the Center of your Horizontal Plane, and the: 
ſeveral fifreen Degrees in the commonTangent G Hare the true: 
points of the Hoxr Lines, Beſides as the diſtance between each. 


Hoar Line-(it A-L, be the Radins) is 15 Degrees, ſo if 
A O be Raazns (Il mean O A the Rad:xs of the Horizon- 
tal Plane) the faid Hour Linzs will be ditant as many 
Degrees afunder, as they are: in the Horizon of the: 
World, or as you found them in the Fabrick of the ſecond 
Horizontal Dial by the Glabe, Here alſo you' may ſee; that 
the true place of this Dial isto be in the Cexter of the Earth, and: 

not. 
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| not on its ſuperficies, but by reaſon of the S#ns vaſt diltance,the 
| Error, which thereby happens) is not ſerifible ; nay, becauſe the 
Error is not ſenſible, we may ſafely conclude, that the Snn is 
vaſtly diſtant from us. 
So much then for Horizontal Dials, ſince there now remains 
nothing neceſſary to be known, but how to find whether they 
®* pag.4 ftand Levelor no (which is handled in the firſt * Sefton) and 
| how to draw a Meridian Line for their true placing, which is 
learntby the tollowing Operation, But before we go further let 
me adviſe you (whenſoever you make a Dal of conſequence,of 
4 Memoran- What kind ſoeyer it be) to deſcribe it firſt on Paper, !and thence 
dum. co mark out the Lizes on your real Plane, for thereby you will 
not only keep your faid Plane neat, and more judiciouſly 
chuſe the beſt place for the Center of your Dial, but (beſides 
the ſeveral conveniences which praGtice will ſhow you)the Lines 
themſelves will be more exally drawn, by reaſon you can ma- 
nage your Paper draught as you pleaſe, 


OPERATION. IV. 
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| How to araw atrue meridian Line on anyHorizontalPlane. 


7 oo your Globe on the Plane, or Place where your 
| Dial is to (ſtand, and making marks or pricks there (oa 
il | each ſideof the Pedeſtal) at the Letters Sand N, draw but a 
| Line throu? thoſe marks,and that will be a true Meridian Line, 
and if you do the like under the Letters E and W,you will bave 
a true Eaſt and Weſt Line, 


OFERATION,V. 


| How to Deſcribe aFertical, or an Ered# Dirett South 
Dial by your Globe for the Elevation of London, 


Mn The firſt way. 


HIS Dial is made on the Plane of the Primary Vertical, 
which palles from the Zenith to the Nadir throu the Eaff 


and 
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Weſt poiats, and beipg therefore eref, and facing alſo direftly 
the Soxth , tis commonly called / an Eref Dire South 
Dial; ſo that if you draw bur your String from the Zenith to 
| the Nadir thro either of the [nterſe&ons of the Horizon with 
_ thee £quator, *'twill appear upon the Syperficies of the Globe, 
like the emerging edge of a thin Plate, and conſequently repre» 
ſent the ſaid Plane, or at lealt as much of it as is requiſite. 
This being done, open your ({ompaſſes at 60 Degrees, as * be- The Conſtru- 
fore, and deſcribe on a ſheet of paper the blind Semi-Circle 1 £19 
PC (as in Scheme 10) with the Diamiter or Meridian IO'T Pab. 73+ 
throu' it, then take with your Compaſſes the diſtance between 
_ the Zenith of your Globe, and the InterſeCtion of your String 
with the neareſt Howr (ircle, and "twill inyour Blind Circle on 
both {ides of the Meridian or twelve a ( lock Line, (to wit from 
TI tok, andI to þ) give you marksby which you may draw 
from the Center O the Howr Lines of 1 and 11; as will the 
diſtance from k to4, and + tog (v7. the diftance from the ſaid 
\ fir#t Interſeftion to the ſecond) the marks of 2 and 10, and in 
cis manner you muſt proceed to 6 and 6, as the lateſt and ear- 
Jlieſt hours, that this kind of Dial ſhows; for fince its Sides lye full 
Eaſt and Weſt, and that the Sz» never comes to the Eaſt before 
6 in the morning, nor is later in the Weſt than 6 at night, tis 
impoſſible that the Plane ſhould ſignificantly contain more 
Hour-Lines, And as for the Stile or (och, the diſtance on 
your Globe between the Zenirhband the Pole (being the Com- 
plement of the Elevation) gives you from to K theDegrees of 
Its height above the Plane,ſo that you may eaſily place and ere& 
- it, the S#bſtile being ſtill the Jderidian, The Rules inthe firſt 
Horizontal Dial will ſhow you alſo both how to contra& and 
enlarge it, and how to reſolve (eſpecially if you conſult the 7th, 
8th, and 10th. Schemes ) any d'fliculty that can poſlibly ariſe in 2 
the preſent Operation ; for Scheme the 7th. ſhows you the Globe 
it ſelf with the Srring drawn from the Zenith to the N adiy 
throu? the Eat Incerſsftion of the Equator with the Horizon ; 
and Scheme the 8th. the Globe cut into this Plane by the ſaid 
String, and laſtly the lower part of Scheme the 1 0th. (to wit, the 
Semi-CircleP I C) the Dial deſcribed by the foregoing DireGi- 
. ons. Now for the Demonſtration it follows in the 8th, Opera 
1100, 
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OPERATION VI. 


[EIN 


How to make this Vertical South Dial by the Globe for the 
Elvatien of London. 


The ſecond Way, 


Eſcribe a Blinde (role of what bigneſs you pleaſe with a 
| Diameter throu? it, and placing your Srring on the E af 
or ſt Poynt of the Globe as before, meaſure (by your Beador 
Compaſſes in any great Circle) the diſtance between the Zenith 
and each Interſe&ion ofthe {aid String with the Howr Circles, 
and you will have the Degrees of every Hoar from 12 a Clock, 
as the before mentioned Seventh Scheme ſhows you ; ſo that by 
the help of your Seffor (or of any Line of Chords or Quadrant) 
you may mark them ſucceſtively in your Blind Circle on both 
ſides of the Diaweter, and then if you draw from the Center 
Lines throu* thoſe marks, your Dial is finiſh't; for as to the 
Stile and Subftilar, you need noother InftruQtion than what you 
had in the laſt Operation, which alſa dire&s you to the Demon- 
ration, fince the ſame ſerves both. 


OPERATION. VII. 


The conftry- 
Aon. 


How to draw 4 Line Parallel to the Horizon; together with 
two ways how to place truly all paper Draughts on their 
_ reſpedtive Plant. El 


| ® pag. 79. H Aving lately adviſed you To Delineate all Dials on * Pa 
| per, before you draw them on your deſigned Plane,and ha- 
= .... Ving ſhow'd you how to deſcribe this Dal, 'tis now time to-teach 
aw to draw ; Huh . | 
a Lins Para- You how to draw an Horizontal Line on this Plane, that.you 
lel ro the He- may thereby truly place your Dranghts, - Slip therefore out 
. 71zon, and'your two Rulers, which are under the the Pedeſtal (as I already 
bow to Plceentioned) and placing the end of ane-on a -convenient. Center 
gruly the POO 
draught on (choſen by you) in your Plane, you'l have by the -end of..the 
#1: Plane other (when the P/ammet falls on the Afterisk or little $ " a 
; % 
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© "3. The Deſcvipt, and De of the Engliſh Globe, 33 
cond Point, and conſequently marks to draw the required line 

by ; ſothart if you then place the (enter of your {aid Drazghr 

on the Center of the Plant, and its 6 4 Clock Hoxr Line on your 
Horizontal Line, all the other Lines will fall on their crue 

places, and thereby ſhow you where (with a Cole or the like) to 

mark out points for the perte& and final drawing of them. The 

Cock alfo of the Paper Dial, ;will direC& you in the placing of 

the other ; for they are both tobe of the ſame height above 

their reſpeQive Planes , With cheir Tops pointing the ſame way; 

viz, downwards'to the Horizoy in all theſe South Dials. 

But if you will have yet a more eaſy way of placing a Paper 4" eaſier way 

Draught not only oa this, but on any Planefor which *cis made, "07 ace 
look what a:Clock *tis by your G!obe, and moving your ſaid ankls _ 
Dranght on its Plane *till it ſhows exaRly the true Hoar,' do irs Plane. 
but fix it there, and you may: mark out-the Points for your fair 
Lines with all the eaſe imaginable, By : 


OPERATION, VIII. 


How to make a Vertical or Eredt Direct North Dial fer 
| the Elevation of London, 


HERE. is no difference between the Fabrick of this Dial 
and the former, unleſs it be in figuring it; for a SonthD;- 
al reverſt is x North Dial,'the After-noon Horr Lines 
being mark't with the Morning Figures, and the Morning ones 
with thoſe of the Afternoon ; So that the Top of the Sri/e points 
now upwards, as may be ſeen by Scheme 9th, and by the upper 
part of Scheme 10th, to wit, by the Semi CircleP T C; there- 
fore when you chuſe a Center in your deſign'd or real Plane for 
this Dial, ler it be ih the lower part of it tohave Room for the 
Honr Lines to ria upwards. © © NS. 
." And by the way you' muſt here remember, that tho'I bad © ;, 
you in the making of this your Y7er:ical South Dial, to take the bg 
diſtance between the Zenith andthe InterſeGion of the Srring 
with the 'next Howr (role for the 1 and 11 aClock Homr Lines, 


_ &e, Yet that Sedtion' of your GYobe by your String from the 


Zenith as aforefald, givesintruth a North Dial, and therefore 
in ſtrineſsyou buptit to have raken>rhe Diſtance between the 
mw M 2 | Ns 


* 
* 
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 Nadir and the ſeveral Interſe&tions of the P/ane with the 
Hogr-Circles ; but fince both Dzalsare (asI told you) alike, 
*tis beſt always to operate thus. from the Zexirh, as being 
mote at hand than'the Naazr, and conſequently more conves 


nient, OL | 
Demonſtrati- Tie Demonſtration ot reaſon why theſe Dials ſhow the 
90, Hour, differs even at firſt Conception but little, and at the 


ſecond not at all from that already given for the Hori7on- 
tal Dial. By the farſt (onception I mean our conſidering theſe 
Planes as Vertical and Erett; for ſince. the Howur-lines of 
all Dials are (as I ſhow'd you in the former Demenſtr ati- 
on) the [nterſeftions only of the reſpeCiive Hoar-Circles with 
the Planes, and fincethe hourly indicating Shaae, is the Shade 
of the Axis or. of the Howr-(3rele, which then lies in the 
Plane of the Sun, it muſt follow, that the Mark made (for 
example ſake) by the 4 4 (lock Morning Hoar Circle on the 
String, and the Center of the ſaid Plane (which is the common 
paſſage of all the Hoxr-Czrcles ) will be two true Marks or 
Points for you to draw that howr- Line by, and conſequently 
that the Shade of the 1x23 will ſtill fall on the ſaid howr-line 
as often as the S#»y comes into the Plane of that Honr-Circle, 
Now your blind Crele is (by conftruQion) equal tothe Circle 
made by the String on the Globe, and the Marks on its Limb 
are equal ta the Marks 'on the ſaid S:rizg, therefore the Dial 
muſt be truly drawn, and the S:ile plac't on the 12 a (lock 
l;ne (to wit on the interſeQRion of that Hoxr-Cirele, which falls 
on the Plane at right Angles) muſt truly caſt its ſhade from 
time to time, ſeeing by its Site and Angle it correſponds with 
the 4xis of the World. As for our ſecond Conception in re- 
ference to theſe Dzals, we ſhall find by it that their Planes are 
real Horizontal ones toſome People or other ; for this Sef:on 
of the Globe being a FER Circle will be the Xori70n'to thoſe 
that live in the Pole of it, v:z. to thoſe under our Meridian 90 
Degrees from our Zenith, which being a point in our Horizon, 
makes their Horizontal Dials always our Dire Vertical ones, 
and their Dire Vertical Dials our Horizontal ones. 'Tis plain 
then, that che preſent Dials are exaRly deſcrib'd, if our for- 
mer Dire&ions and Proof of an Horizontal one be true ; for all 

| the Hour Linesare here drawn fromthe Center to the ſeveral 

interſections of the Howr- Circles and Horizon, which (as we 
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are to ſuppoſe) the String repreſents, Nor do's the (och of 
theſe Dzals difter from the former Rules ; for having the Meri- 
dian or 12 a (lock line for Subſtilar for the former reaſon, and 
being 38 Degrees and a half above it,it makes an Angle equal to 
theElevation of the People,who have the ſaid Plane for Horizon, 


OPERATION IX, 


To make the aforeſaid North and South Dials Geome - 
: trically, for the Elevation of London. 


$. 
Hers is no need of a Scheme for this Operation,ſince ?ris a 
Corollary from what we have now {aid ; for make bMan 

Horizontal Dial Geemetrically (as ws formerly ſhow'd you in 
Scheme the 6th) according to the Complement of the Elevati- 
ou of your Place, and that will ſerve (the figuring only con- 
{ider'd) foy either Dal. . 

Here then you may ſee that OS, or ON the Baſs or Foot 
of the S::le of theſe Dzals, (that is to fay, the diſtance between - Memoran= 
its Center and its Horizontal edge or fide) is ever the Tan- 
gent of the Elevation, for 'tis the T angent Complement of FS or 
NR the S*:les height aboye the Pl/aze. And here alſo you ſee 
that the very ſame Dial (the figures only tranſpos'd )will ſerve 
both for an Hor:zontal and this Dirett Vertical one to thoſe that 
live in the Latirzde of 45 Degrees, ſince the Elevation of the 
Pole and (omplement of it is thexe the ſame. 


OPERATION &X. 


To deſcribe by the Globe, Meridian Dials, or (as others 
call them) Eaſt or Weſt Dials for the Elevation of 
Lcndon. 


Heſe Dials tho' Vertical and D: ret (as pailing thro' our 
' 4 Zenith, and facing alſo two Cardinal Points or Quarters 
of the Yorld) are very difterent from the former, nor | 
has any body (I believe) taught yet their Deſcription by the 
lobe. Th 
7 Toperform therefore this Operation, you muſt by the help _ IEP 
| OI premss d. 
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vo + v0 and 

of your String or Compaſſes -deſcribe on your Globe, with 
Chalk (or the like matter) an Arch (as in Sc.11s) which 
having its Pole atK ( the EaSt-point, tor examples fake, of 
the e/£quinettial) curs ſomewhere or other the 11 4 Clock Nor- 
thern hour Circle, TI mean the 11 4 Clock honr Circle on the 
Northern, or black part of the Globe; and this eArch by 
reaching from the point C in the e/£qninottial ( olure (or 6a 
Clock Circle) to Hin the 7#rizon on the ſaid Northern fide 
of the Globe, will be a piece of a little (:rcle parallel ro the 
Meridian containing the Degrees of the Elevation of the Pole, 
and cutting all the Hour-Circles alſo from 6 to 11. But if 
this, be thought too troubleſom a work, the Globe-maker may 
ang it by putting 6 Pricks or eAſterisks upon the Globe, 
where the ſaid Arch and Hoar-Circles would interſeQ,as may 
be ſeen in the ſaid 11 Scheme at C,Q,S,T, V andZ,; fo thar 
if beyond C he adds one prich more, viz. atR, to give you 
from H the Radins, or 60 Degrees of the ſaid eArcb, you 

need nothing elſe. | 
This being premis'd, deſcribe on a ſheet of paper (HR, 
The Conftru- 97 60 degrees of the {aid Arch being Radims) a blind Circle 
dion of an aSinSch. 12, and drawing the Line H 4 how you pleaſe throu? 
Eaſt Dial. K its Center to repreſent the interſet5on of the Horizon, open 
your Compaſſes to the ſaid Arches full extent, to wit, from 
H to C, and putting one foot on the blind Circle at H, and 
the other marking there at C, draw the line P C7 throu', 
the Center K, and *twill repreſent the znterſeiton of the eZ. 
quinoFFial Colure (or 6 a(lock hour Circle) with your ſaid 
blind Circle or Plane, ſo that if you take from off your Globe, 
the diſtances between the point C, and the ſeveral Inrerſeft;- 
ous of the Honr (ircles with the ſaid Arch C H, and place 
them on your blind ({ircle on the right hand fide of P Cn, 
as well below the Horizon Hh, as above it, and draw lines thro? 
them (vi7.O © So, Tr, vy and ZC) you will have a com- 
pleat Eaſt Dial deſcrib'd, after you havedrawn » lines more 
on the left ſide of the ſaid P C75 to wit, the Line N v diftant 
from it as isO , and the Line M yu, as.is So. As for the 
figuring each hour Une, it muſt be according to the Figares of 
the correſponding Hoar-Circles cut by the aforeſaid Arch 
| CH, and thus you will fiad them Fa inthe forementioned 
W-- Scheme 12, which thews you t60 how the Borders or Parallels 
| are drawn for the faid Figures to Iye in, as being only 
double 
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between the Sbſt:/ar,and the 9 a Clock hour line in 'an Eaſt- 
Dial, and the S»bſt:1zr and the 3 a Clock-Line in a Weſt Dal. 
But here you are to remember, that when I ſay, that rhe 
height of the Stile 13 to be equal to rhe diſtance between C and P. 
I mean in rigour equal to the S:xe, and not the {ord of that 
Arch , but ſeeing the Chord of 10 Degrees, dittersnot ſenſibly 
from the Size (and by the way the Arch C P on the Globe will 
not be above 16'Degrees fromthe Meridian,) the interval be- 
tween CandP will ſerve the Turn. But if you would be more 
exact take between your Compaſſes the diſtance of double CP, 
to wit the interval of (ſuppoſe) 20 degrees, and half of it is the 
required diftance; for half the Chord of 20 Deg. is equal to the 
Sine'of io: Or if you,pleaſe you may ere a needle ar C Paralel 
to P (the elevated Pole of the Globe) and the diſtance between + 
them will be the true Height of your Sr:/e, To Conclude, You 
may contract and enlarge theſe Dials as you pleaſe, by draw- 
ing the hour lines twice orthrice (or according to any other 
proportion) nearer or farther aſunder , and ſo abateing 0 
heightning in the like manner your F2:/e, 
The Demonſtration is obvious,for {ince the points M,N,C,O, The Demon. 
S$.T,V and Z inthe upper part of the blindCrrele or Plane,and firatign. 
| the Points 4, 2,7, 0, 5,7,8.4 on the lower part of it are (by | 
| being equal jn diſtance to thoſe on the Arch) the interſeQions of 
. | | the 


' the morning hour (rcles of 4,5, 6,7,8,9, 10, 11. With the 
edges of the ſaid Plane, it follows that the Lines. drawn from 
the correſponding Points, muſt be the true *hoxr lines of this 
Dial, ſince the honr Lines (as we ſaid) of all Dials, are only 
the Interſections of the reſpelt:ve hour Circles with the Plane, 
' Again the ſbade of the Ax (the Ax being a part of all che 
hour Circles) falis ever on the Hoar-Lire or Interſe&ion 
of this or that Hoar Circle, as often as the S#r comes into the 
Plane of that Henr-Circle, therefore the Stile of this Dzal re- 
preſenting truly-the Ax (ſince 'tis above the Plane, and di- 
P ſtant from it as 'tis on the G/ohe) will caſt its Shade every hour 
on the correſponding hoxur Line; and as for the reaſon, why 
the height of the ſaid eLxrs is equal to the diftance between 
the 3 or 9 a Clock Lines and the Swbſtilar,it ſhalbbe ſhown inthe 
Demonſtration of thenext Operation, 


OPERATION XII. 


Hyw to deſcribe an Eaft or Weſt Dial Geometrically for the 
Elevation of London. 


The ConStru- RAW the blind Line H h and croſs it from your left hand 
C1400, (as in Sch.13.) with & & another blind-line to make an 
eAngle at their [nterſeftion K equal to the Complement of the ' 
Elevation, then pricking in the ſaid Line A eon the right fide 
of K, the reſpe&ive Tangents of 15.30 45. 60. and 75 De- 
* grees, as alſo onthe left the Tangents of 15 and 30, Draw but 
Perpendiculars through the Pricks,and you have an Eaſt-Dial; 
whereas ſhould you croſs (as in Sch.14.) Hb with K e from 
the right hand, and pricking the aforeſaid Tangents the other 
way, draw Perperdicalars through them, you would have a 
Weſt-Dial. By theſe Schemes alfo you may know how each 
Dial isto be Figur'd,the Zaſf-Dial containing (as you ſee) all 
the hours from 4 #2 the morning 'till Noon: and the Weſt all 
the hours from Noon to 8 at Night. Now for their (ck, 
rhey are (as I ſaid, in the laſt Operation) ro bea Pin,or a Gal- 
lowes Stile, and in height equal to the Tangent of 45. Degrees, 
or diſtance between the g or 3a Clock hour Lives and that of 
3x, which is ever their Subſtilar. | 
Theſe Dials muſt be true, if their Planes lye in or Parallel 
- to the Meridian; for fince the Line H hb, by being plac'd ac- 


: | cording 


The Demo'1- 
ft ation. 
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cording ro.ur Hypotheſes h.riZontal, reprefencs theinreriecti- 
on of the Hori7ox,and the line X &that of the e/Zquator,by ma- 

king an Angle with the ſaid H þ equal to the complement of the 

El:vation, the ſubſtilar muſt be the /zterſet:0n of thee fquinotti- 
al{olare(or 6 a Clock hour Circle)with thePlane,fince that Howure 

C:rcle falls on the Plane at right Angles. If then a Gallows-Stile 

be ſer on the ſaid S#bſt:laf avd Perpendicular to it, its Shade 

muſt needs conſtantly craſs the -£quartor Þ « at right Angles. 

Now when the-$# is in the Plane of the 6 aclock hoxr Circle, 

his Ray makes no Azple with the ſaid Srile, becauſe the Swun,ani 

the Sezle are in the ſame Plane, and fo the ſhade falls direaly 

along the Sulſts/ar;but when he gers (for examples ſake) into the 

next howr Circle, his Ray (the height of the Se:/e being Radins) 

makes an Angle: of 15, Degrees. with the faid Srile, and conſe- 

queatly the diſtance of the two ſhades are in the line A £ the 

Tangent of thoſe Degrees. The like therefore being ſaid of the 

next Horr Circle and ſo on, it follows (as I mention*d in -the 

beginning ):hat the pricking from the interſeft;on K, the Tangents 

of 5, 30, 45, 60 and 75 Degrees 3n the line KF a, mn#t give 

you points to araw the perpenditnlars or tr ne honr-lines of this 

Dial by,as alſo, that the Tangent of 45 Degrees gives the height 

of the $rile, ſince the Tangent of thole Degrees,(which you ſee 

givesthe 3 and 9 a clock lines ) is equal to the Radize. 
Here alſo we fee not only why theſe | hoxr-lines are q@..-, - 

e reaſon 0 

ſo unequally diſtant, ſince they are ſo many Parallels mar* ;j, wneouat 
ſhall'd according to the Dsviſsons of a T angent line, but why the diſtance of 
12 4 (lock boxr line can never be really expreſsd, for *tis the theſe hours 
Tangent of go Degrees which is infinite, {a6 Hntse 


OPERATION ' XII. 


How 10 deſcribe a Declining Dial by the Globe for the © 
Elevation of London. 


The firſt Way. 


5, > by I S. Plane (as paſling from the Zenith to the Nadir) is What a Des 
ſtill Vertical, and ſhould(you may ſuppoſe)be by right the clining Plane 
___. primary Vertical, but by its tendency towards the Eaſt or * 
el Þ Velt Points, its Dial rakes the Ing of Dechning Oe, * 
| | - | - that 


——”N ww. Ty 7 7 7. 


T deſcr ibe the Euit, you:muſt draw your String (which ever repreſents 


Hour, © © drawyour String, on theWeſtszde of your Globe, thron'-40.De: 


_ Dial. 
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POCL Way LI, S 5, 
- thatiso ſay, of a D1al, whoſe Plane declines-ſo many depreey 
from facing dire&ly the: !Nortb and South, as is its tendency to. 
wards the {aid-E aſt or Weft points. + - LIES 
The Conftrn. As forthe way of\making this'Dial it differs little from the 
Hon. firſt Dire Erett one, already *® treated of ; for ſuppoſing your 
* pag. $0. preſent given Plane declines 40 Degrees from fall South towards 


= Morn the Edges, as.wehave ſaid, of your P/ane) not throu? the Eaft 
ours of 4 ef - ., F 25 EDS 6 p 
Declining «Pom: of the: #orizonof your" Globe, as before, but throu? 40 
Dial, 'Degrees'further towards 'the North, for-this makes the Srring 
to repreſent part of a Plane thatcomes nearer (by ſo many De- 
grces) the facing of the'Ealt than it did. Then opening your 
{ompaſſes at 60Degrees inany of the great Circles, and deſcri- 
bing (as in Sc, zth;)-the- blind one'PZW, prick in it-from its 
Meridian Line'OTZ, the diſtance between the Zenith of yout 
Globe:andthe interſe&tion. of your Srring with the firſt Hoxr 
Circle '(to wit..-betweenZ and 6 in Sch, 15.) and it will give 
you a mark-for-the 11 4 Clock tine on your Dial; and the di. 
ſtance between.the Zenith and the Interſectionof your String 
with thenext Hoxr-C:ircle(to-witbetweenZ and e)will give you 
the mark ofthe'10 a Clockiirne, and thus you muſt proceed-to'e- 
very Hour-Circle carthusby your'Sr7:ng, till-itfalls on the Ho 
7iz0n,that is toſay from & rod, e,f,p, h,tettersmarking (as you 
ſee inthe ſaid Scheme)the 9,8,7;6; 5-and 44 Clock Hownr Circles, 
and conſequently giving you thoſe Howr-lines on your. Dial. 
Now for the Afternoon hour'lines(which'areno longer equal 


To deſcribe  ;\\ diftance to. the Morn ing'ones,:)you' have noting todo butt 


the Afternoon 


grees in the Horizon the,contraty way (22, from the Weſt to- 
wards the South) and the Uſſtance between the Zenith and the 
Point in the firſt Howr-:Czrcle cut. by, your Srring {to wit from 
Z td k iniSch:162) willigive youthe markifort»'Clork, and the 
diltance from thenceito-th&@nexr\PointorTmerſeGtion gives you 
that of 2, to wit, from ZtoJ, andin this Order you are to pro« 
ceed to n, the 4 a Clock Moar Crrolepthat is to fay, till you come 
co the interſeCion of the Srring with the Horizon gn the Weſt- 

| fide of your Globe, hg" 28 Re 


How tomake © As for your Stile and Saiſtilar they differalſo from, thoſe of 


the Stile and Jizeft North and Sourh Diats | for the (aid Srite of Cork isto be 


Subſtilar of a 
Declining 


no longer pla&d op the 12 @ Clock Line; nor will its hdight now 
no þ a as mY 
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be equal to the Complement. of yowr Elevation,therefore baving 

drawn your String throu” the Degrees of Declenfion in the Ho- 

11208 as before, and putting one foot of your {ompaſſes in the 

North Pole, find with the other the neareſt Point on your 

String, to witS (asin $c-,15.) and the diſtance between the 

ſaid neareſt Point and the Zenith of your Globe will beZS in 

the blind (rcle of Scheme the x7th, towit the diftance between 

the /1er34:an Line of your Dial and your Swbſtilar, which in 

this our Example lyes from the Meridian towards your lefc 

hand or Morning hours, and the diſtance from the ſaid Point 

in the Se7ing to the Pole (being fromS toP_) will in the ſaid 

blind Circle be the height of your Srz/e , ſothatif you ere& and 

place your ſaid Srile Wy the Center all along the Subſtilar O $ 

it will continually ſhow you the Hour. | 
But if you fancy that the Extenſion. of your Compaſſes from A Memuorans- 

the Poleto the String will not give you preciſely this Point, ſince _ 

your ſaid Compaſſes may ſeem to touch it ia ſeveral Points; L 

ſay, if you doubt or fancy this, faſten a Thred on the Pole, and 

20 drawing it ſtreight over the Horizon at 40 Degrees from the 

Meridian of your Globe Eaſtwaraly (i.e. till it paſſes throu' 

the Pole of the Plane) ſee where the ſaid Thred croſſes your 

il String (or edge of the Plane) and there the true requir'd 

- I Point will be. The Demonſtration of this Dial is in the follows 

l ivg Operation. ld od 


OPERATION XIV, 


How to deſcribe by the Globe a Declining Dial far the 
Elevation of London, | 


= 


_ 
y Py 


The ſecond way. 


[TN Raw your String over at 40 Degrees in the Horizon from The Conſtru« 
the Eſt Nortbwardly,and from the Weſt Southwardly,as ion. F 
before, and the reſpeQive diſfances between the Zenith and the 


laterſe&ion of your String with the Hoar-Cireles will give you 

In any great Circle of the Globe the Degrees of their reſpefive 

Uiſtances as well for the Aſorning as eAfternoon, and the pro- 
Pportionable Degrees in any Circle will give you the Poinrs for 
the Drawing of your Hoxr-lines, as I ſhowd you in the Con- 

ſtraKion of the former Yertical North and South Dials ; and 

; N 2 . as 


amen m_ iy 3 


The Demon ,. © 
irazen of ſhow the Hour, it is this; Firſt you ſee that the Srring, by be- 


theſe 2 decli- ing on one (ide removed 40 Degrees from the Eaſt point North- 
ning Diels. ward, and on the other fide qo Degrees from the Weſt Point 
- Southward, repreſents on the Globe the requir'd Plane, and 
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'S the height of your Sr/e. 


as for the Stile and Sub ſftilar, you muſt « perate as direRed in . 
the foregoing Operation, thar is to ſay, the number of Degrees 


between ZandS gives you the S#b-ſt:/ar, and thoſe from P to 


As for the Demonſtration or Reaſon why D:als thas made 


therefore whereſoever the Hoxr Circles cut it, there the Shade 
of the eAx# will fall, as we ſhow'd you before in the former 
Dials; Now two Points made by the interſeFions of each Hoxr 
Circle with the Plane being gtven you (to wit, the Center where 
they all meet, and their reſpe&ive marks on the Srring, or ſup- 
poſed Edges of your Plane) it muſt needs follow, that if you 

draw Lines throu' thoſe Points, they will be true Hoxr Lines; 

for (as we have often ſaid) the Hoxr-Lines of all Digls are on- 

ly the interſeftions of the Plane with the honr (ircles. Tn the 
next place,ſince P S by conſtru@ion is the neareſt diſtance from 

the Pole to your String or Plane, it appears that the Howr-cir- 

cle which cuts the ſaid Plane at S, falls on it at right Angles, and 

conſequently that asP S (the height of the Pole or Fx above 

the Srring or Plane)gives the true height of the S7:le of this Dial, 
fo the interſeRion of the Plane with the ſaid Howr-Circle muſt 

be the true Swbſtilar;for the Subſtilar(as we already mention'd) 
#s only the interſeftion of the Plane with the Hour-Cirele, which 

falls at right Angles ont ; Ergo The diſtance between Z and 

S gives in your {ind Circle the diſtance from your 12 a Clock 
line to the Subſtilar, and P S the height of the Srile, 


A Memoran« And by the way, here it appears not only why the 12 4 Clock 


dum. 


Lines of Declining Dals continue perpeadicular, bur alſo why 
their C:nters keep the ſame diſtance from the Horizontal Edges 


of their Planes, as do the Centers of the primary Vertical or 


dire& North and South Dials ; 1 fay, here all this appears ; 
for the 12 4 Clock Line (which is ever the interſeion of your 
Meridian with theſe Planes) being a Perpendicular in the pri- 
mary Vertical Plane, becomes the Axis of the HoriJon, and all 
Vertical Dia's by their Dzclenſion move only about it, ſothat 
both the Center-and the ſaid 12 4 Clock Line remain the ſame 
in all ; therefore the Tangent of the Elevation, being n I 
Sed. ; — * for: 
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 *formerly (how'd you,) the lengrh of the foor of the Sr:/e, or * pg. 84. 
_ diſtance between the Center of a Primary Vertical Dial and its 
 Horizonta' Eage is that of a Declining one alſo. ic 
But to proceed with the Demonſtration; you muſt remem- peo pan 

| ber that this D-al is an Horizontal one (as we ſhow'd you * be- + pap. $3. : 
fore) to thoſe that dwell in the Pole of the Circle deſcrib'd by 

the String, i.e, to thoſe in our Hori7on 40 Degrees Eaſtward- 

from the Meridian, or (which is all one) to thoſe: that dwell 

where the Thred cuts the Horizon; but all the Hoxr-Lines are 

truly drawn according to the former Rules of an * Horizontal * pag. 7 3. 
Dial, tro wit from the (enter to the Points where the reſpective 

Hour Circles cut the String or Limb of the Plane, therefore it 

mult truly ſhew the hour, 


OPERA TION, XV. 


_ 


n=" 


a How to deſcribe Geometrically a Declining Dual fd} the 
3 Elevation of London. 

qv | ; 

6 +1, _  * The firſt way. 

} 


7e / ak S$ Dial being (as I ſaid) an Horizontal one to thoſe in The conftru- 
[4 out Horizon 40.Degrees Ea(tward from the Meridian, tion. 
it Find(as we ſhyw'd you in the *Geographical or 20 Seftion) what *® pag. 23. 
d) Elevation orLarimude they have, and deſerive Geometrically an 
Horizontal Dial on paper for the ſaid Elevation, In the next 
place conſider the difference between both Longitudes, to wit 
how many Howrs the Sau comes ſooner to their Meridian than 
yours, ſo that if he comes, ſuppoſe, 3 hozrs,'twill follow, that the 
' 3 aclock hoar line is to be the true 12 4 clock line of this Plane, 
becauſe 'tis really folate with thoſe People, when 'tis but Noor 
with you, and conſequently that their 4 will be your 1 4 clock, 
and their 2 your 11.and inthe like manner you are to mark the 
reſt, having nothing more to do but to draw on your fair Plave _ 
a* Line Parallel tothe Horizon, and to place on it at right An- * p,y g. 
gles the true 3 a Clock Line (thatis to ay the 12 # clock line ac* 
cording to your now alteration or preſent figuring the Hour- 
Lines,) for you will have all the requiſite Marks or Points, not 
- only to draw the other Hoxr Lines, but alſo plainly to ſee, 


where the Subſtilar will fall, and how high the Cock it ſelf is ; 
to be; for they are all to correſpond with thoſe in the {aid Ho- 
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- 'r1Zontal or Paper drani;ht. Now in calc the ditierence ut Lon- 
gitude between theſe 2 Places happens ta be a Fraction, as (ſup- 
poſe) one- hour and 1o minutes, then (itthe Dec/inat:ov of 
your Plane be ſtil] Eaſtwardas in the former example) 10 mi- 
- nutes paſt x muſt be markt in the Horizontal Dranzht with the 
Figure 12,as the Aeridian Line,and 2 and 10 min.withFigaret, 
and ſo on all alonp ; whereas if the Declimation were Weſtpard, 
then 11 and 10 minutes will be the ſaid Meridian Line, ' 16 
and 10 minutes your 1 4Clock Line, &c; for thus you muſt 
operate in all other Caſes, that is to ſay, you muſt {till allow 
by the new figures the difference of Long:tude, that chances to 
be between you and them, to whom the Declining Plane is Ho- 
rizoutal, But becauſe this manner of Dialling may ſeem to_ 
ſome troubleſom-and confus'd (eſpecially when the {aid Diffe- 
renee of Longitude happens tobe a Fraction, and not even Hours) 
I ſhall bere adjoin a ſecond Geometrical Way. 


OPERATION. XVI. 
How to deſcribe Geometrically a Dial declining 40 Degrees 
'  Eaſtmard, for the Elevation of London, 


- 


The ſecond way. 


Aving made an Horizontal Dial for this Elevation in the 
lower part of yaur Paper Plane, (as tis expreſt by the 
prick lines in Scheme 18) and drawn from the {enter A the 
ſeveral Hoxr-Lines upward as far as you think fit, and Figur'd 
them to ſhow what Hoxr-Lines they are, chuſe in A C (the 
12 4 clock line) any Point, ſuppoſe P, and draw throu? it the 
blind Line GD making with the ſaid A C an Angle of 5o De- 
grees or Complement of your Declenfion ; then ere the Perpen- 
dicular P B onthe ſaid blind line at P, and taking with your 
Compaſſes (AP being your Radr14s) the Tangent of 51 Degrees 
and +; or true Elevation of the Pole, put one: foot on P, ard 
where the other marks on the (aid Perpendicular (ſuppoſe at 
F) there will be the Center of your Declining Dial; fo taat 
having bordred your Plane with fitting Parallels, to contain the 
ſtanding Figuresof each hour, you. have nothing more to = 
iS 2 ut 


The Conſtrue | 
dion. "mi 


"but to draw fair Lines trom the (aid {enter F, to your Border, 
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Att. 


throu' cheInterſeRions of the Line G D with the ſeveral Hour- 


tines of the Horizontal Dial; that is to ſay, you have nothing 


more to do, but to draw fair Lines throu' the Points KEMNO 


 PQR which give the hours of 7,8,9,10,11,12,1 and 2;and by the 4 ready way 


way you may have as many other Morning or Evening hours as to find e he 


? ws pleaſe if you draw the ſaid GD long enough for the other $:7/e and Sub- 


our-lines of the Horizontal toy meet with it. Nor is there {je 9 bran 
more difficulty here about the $7:z/e and S#b/t:lar than in any $. AT 


of the former Dzals; for (AP being Rad) 'tis but taking 


the S:ne of 40 Degrees (or Declination of the Plane) with your 


Compaſſes trom the Setor, and putting one foot on your 12 a 
clock Line at P, the other foot will ih the line G D (to wit, at 


"M )give you the Point for to draw the Subſiilar FM, and the 
"Sine Complement of the Declenfion, or Sine of 5o Degrees, will 
*beX M the Sriles height. Nay, if (for want of a Se&or or the 
| like) you cannot conveniently find the S:ze of the laid Declen- 


fion, do but obſerve where a Perpend:calar from A falls on GD 
ſuppoſe at M, and P M will be the diſtance in the ſaid GD be- 


"tween the 12 aClock line of this Dial and its SubFilar, and AM 


(equal to X M )the height ofthe $7:1: above it. Thus then we ſee | 


thar the Fabrique of a Declining Dial(whichis wont to terrify 
young Students) is in a manner as quick and eaſy as that of 
the Horizontal, fince two ordinary Lines more, viz, G D and 
'BP give us all the Points neceſſary for its Deſcription, 


"The Demo?ſt ation and Reaſon of this Dial is evident; for, v,,, ftratio 
the Hor:zontal being by conſtruction true, any Crett Plane fa- gy, 
cing the Soath,,chat grollesits Aersdian(or 12.4 clock line AC) 
at right Angle:,* wilt repreſent” a Primary Vertical or Direth 
South Plaxe,ard.thenthe Center of.the D:al deſcribed on it will 
be diftant fromP the inter{ſe&ion of the two F/anes on the (aid 


AC) the Tangent of the Elevation, as I ſhew'd you * before. # pp, gz, 
Now ſince. G Dis (by Hypotheſis). the- Edge of a Vertical De- 


clining Plane, andiince (as we ſhow'd you in the before cited 


_. place) that the 1.2 a Clock /zne, as. well-in a Declining as in a 


Primary Vertical Dial, is Perpendicular to the Horizon, con- 


caiaing in it the Centers*of the ſajd Dzals, it follows that F P » 
(being the Tangent of the Elevation, and Perpendicalar allo to 


the ſaid DG where itcurs the 12, 4.Clack line of the Horigon- 


ral) muſt be the 12 4 Clockline, and F the Center of our preſent 


Dial, 


| » ws a % 
J p , 
%. ” 
X - 
- 
bs <a mY we oh Pp ” _—_ " _ "4 " TY "IRATE. ol 7, 28 are 0 o 8 , Þ. 
; 0 p &, Ju . ka % s . , o By F : wo bo 
. v | «Oh | ” 
? F | 4 -” & av , : ND fv 
: 4 q of 4 ws i : % o - ! * 
4 $ |} 4 * 7 2 , ; 4 vw 
oh 4 _ . - - 
TE: " "avg 4 43 7 Pu IO v 
+ - 6 if - 4 » ” p S 1 


The Demon- 


 ſtration of the 
Stile and Sub- 


ſftilar, 


——— rn 
Dial, whoſe De 


clenſion 18 40 Degrees Ealtward, fince F P de- 
clines ſo many Deprees from CP toward the morning Hoursfor 


the ſaid CP and FP repreſent the 1 2 a (lock lines of a Diret, 


and of our thus Declining Yertical Plane, if you conſider them 
flatted down, and lying in the HZor:z0n.This being ſo,'tis eyident 
that the Lines drawnfrom F to K L MN,@c.are the true Hoar 
lines of our Dial,as falling from its Center to the ſeveral Points 
made on its Horizontal edge,by the Hoxr Circles or(which is all 
one )by their Interſections with the Hor:Jontal Dial. As for 
the Srzle and Subſtilar,let us but conſider the Triangle AMP, and 
we (hall find thatP is by conſtruQion the Angle of 50 Degrees, 


and A that of 40, as ſubſtended by the S:ne of the Decler fron, 


ſo that A being a right eAngle, AM mult be a perpe::dicular ; 
therefore the Howr ('ircle, whoſe interſettion' the {aid A M 
bappens to be, falls at right Angles on out preſent Plane, and 
conſequently gives the Sxbſtilar ; Now fince the Ax 


_ ofthe World paſles through F and A, the Centers of the' two 


 2av. $2, , 


Dials, when they are joyned (as we now ſuppoſe them) at 
GD the common Se&jon of their Planes; I ſay , fince the 
A x# paſles throu' their Centers, its Elevation or Height above 
our Plane muſt be AM, as being the only Perpendicular that 
can fall from it upon the {aid Playe, and corſequently its Mea- 
{ure ; but A M you fee is the Sine Complement of 4o, fince 
PM is the Sine of 40, Therefore in all Declning Dials, The 
Sine of the Declenſiou(ſrom their 12, a Clock Line)gives in their 
Horiz.omal Edge their Subſtilar, and the Sine Complement 
their Stile, Q. E.D. | 


OPERATION XVIL 


To take the Declenſien of a Plane. 


$0 + your Globe and find exaftly the AJFimnth, i.e, what 
Degree of the Horizon is cut by the String*s ſpade, when 
it paſſes chrou' the Zenith and Naair, which wee'l ſuppoſe to be 
the goth from the South towards the Weſt; then having ſlipt out 
(to.an equal length) the two R#/ers from under your Pedeſtal, 
Hold your Globe level, and a Ply the ſaid Rzlers, as ſoon as you 
can, to your Plaxe,(as you did when you drew an* Horizontal 
Line) and find again the Azimnrh, which now being (for ex- 
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ample) go Degrees ſhavs your Plane, declines 40 towards the 

Eaſt, becauſe, thee {zimnth being now inctealt ſo n any De- 
grees, the Meridian(which by the help of the ſaid Rnlers was 
perpendicular to Your Wall or Plane) is turned thereby from 
true South (as formerly it ſtood) towards the E aft the above- 
mentioned number of go Degrees; but had the ſhade fallen on 
the 10th, Degree, your Plane would (for the ſame Reaſon) have 
declin'd 40 Degrees towardsthe Weſt, In ſhort therefore, the 


CY 


. difference of theſe two Azimmntks is the thing that reſolves the 


Queſtion ; for when they are equal there is no Declenfion atall. 


of Reclining Dials. 


3 3s E Horizontal Plane lay open(we ſaw to the whole He- 


miſphere, whilſt each Vertical one enjoy'd but half of it; for, 
by being Yertical, a moiety of the ſaid ZemiiÞhere is be- 
fore, and the other behind it. Now the Reclining Plane(which 


is expreſt by $c4,29.) inſtead of being perpendicular to the * i4 pag 
Horizon bends towards it, yet ſo, that its bending has nothing **4- 


in it of overwhelming or tendency towards thoſe,that behold it 
(as it happens to /nclining Planes expreſt by * Scheme 30)but 
ſtill receeds, according to the Degrees of its Reclination, farther 
and farther from them, making thereby an ob:#ſe Angle with 
the Horizon, and:conſequently faces more than half the appa- 
rent Heavens, as the /nclining one does leſs, whoſe_Angle is 
therefore ever eAcnte, GS, 

' As for the kjnds of Rechning Planes, there are (I may ſay) 


 4,to wit, thee Equine), the Polar,the Direft Reclining, and 


the Declining Reclining Plane ; for each of theſe appropriates 
to it ſelf a particular Fabric, or way of making, and therefore 


we will Treat of them in Order. 


+ OPERATION XVIIL _ 
How to deſcribe a Dial on an «/£quinottial Plane, both by 
- the Globe,and Geometrically alſo. 


v £ 
: 


TH IS Plancis repreſented by the Globe,when*tis Compos'd The confry. 


» -* - 


oo de- 


* 1d. pag! 


"and cut (as in Scheme 20) quite throu'- at the &/£quino- Aion and De. 
fial, therefore open your Compaſſes at 60 Degrees there, and Monſtration, 


wat ” . " 
% F © a g Og x y " 
1 VI For WEED 2 I, 0 ; Ca 
< RE hs. < * 5 > - 69; 02 ww : «8; 7 
x ; p 5, 7 TE NEL ale 
» : FE 1c 
H : #61 
oe 


SE ot 


P £ = . - ' - fel 4 
. " "2 " : J F. 5 - : a 
\ | . Y _ Y * 
\ 
bs . - i 


FT TIN T5 io 1'N 

R ea! . 00d Li ÞSc/ +06 3 GOT? 
mottial (in Sch.1 orb.) that 

viſions, 'and thege will reſt 


- 
_ 


"bart ro 


ex: ever falls (according to the time of the Day) on Thy or 
That intet{e&ion of 'the - Honr=(ircles. with the . Equator, 
the Shade of the Pin muſt tall alſo on the' correſpon- 
ding Hour-lize of the Dial; as being (in the efteR) the "tc 


—_ thing, ' in caſe the 12 4.(lock Line be plac't on a Heriatan line, 
a and mounted art A (its Soxth fideYabove the Horizon, the Com- 


. 


ira of the Elevation of the Pole, i.e, 38 Degrees auda half 
or. by this means your Plane, from an Horizontal one, will be 
petfeRly thar of rhe /Equator, ' | i 


i ' , Nor is it hard to mount thus the ſaid South fide of y our 
Flow to make __ . B un Goole 
an Horizon- Dial, fince*tis but opening your Compaſſes, in any. great Circle 
tal Plane an of your Globe at twice as many Degrees as is the;(, omplement. of, 
- the Elevation, to wit 77 Deg. apd' they will give you the true 

. | {ength of a Perpendicalar tg paoerprop SEUAng aforeſaid A, 


The Demon= Or. Southern poiat of the x2 a clock ne of yqur Dial. And | 
Zration, the reafon of it is, becauſe AC the Diameter of your Dial being I} | 


(by Hypotheſis ). equal to the Diameter of the-Globe, becomes 
now (C being Center of the new Arch, made by the mounting 
or raiſing the fide of your Plane above the: Horizon) a Radius 
doublero O A riper Radius, Therefore ſince the Chord 
of a double Arth t5ever the ne of b#/Uglt Arch.in a Circle, 
whoſe Radins 15: double the other, it follows that the (hord of 77. 


- 


Degrees is(in reſpe& to the double Radira A Che Sine of 382, 
30 m. and conſequently-will petform (if exeGed Perpendicular- 

hen... Ae Sebend Operating. | 
:  Sleel Con.” |» Nowsfor the: Geomerrical Conſtru@ionof thivDial; (fincei 
 22nihm, <onfilts only in dividing a' Circle into'24 equal parts, W's 
EST Eh Rd 46 | 499% 3:01 1403ÞRKE 
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as the Reclining face of this Plane;hews the Hour from Sprivg # Meineran= 
to {ntumn, ſo the Tnelining: Face, or other fide of it does the © 
lame, for theremaining half year, to wit, from Antymn tothe 
Spring. I cownd SoanttiÞ 2H bas 096 v69). 901396 fv 
> OEERA LTON. XK... . 


How t0 deſcribt a Polar Dial, both by the Globe, and Geo- 
wo | metrically alſo, 


THE true Plaxe of this Dial is fpeculatively the Plane of 

the e/£quinotial (olare or 6 a Clock Honr-Circle, but in | 
praQice that of any Circle parallel to ir, fo that the 
Conſtruttion and Demonſtration of a Dial on it, is (mmtatrs 
BW matands) the ſame with that on a Meridian Plane, of which 


| we have already fo fuſely * treated. TIM * pag. 8: 
Make then by your Globe (for example ſake) an Eaſt Di- Fx Confdr x- 
* i alon a Meridiav Plane, accotding tdafly ofthe former ways, &"" 

' and if you alter but the Figures, that is to ſay, if having fi- 
r  gurd the Subſti/ar inſtead. of.6 with'12, you mark the Morn. | 
& = ing 7 a(Vock Hour line of the ſaid Eaſt Dial with 1, that of x 
with 11, and fo on in Order, it will be a true Polar Dial, - 
ſhowing you exactly the Hour.,, when it dire&ly faces the . 
South, and Reclhes bo, that the Apex or uppermoſt part of 
the Subſtiley or 12 a Clock line points juſt to the North Pole; 
for then' the back-part of the Plane makes an A#gle with the 
Horizon equal to that of our Elevation, ... ... 


. 


-+ This Operation may be alſs perfarm'd | of it ſe fwichout. the 


. = 


former confideration,, fince *tis but putting one foor /of your 
Compaſſes on the Thterfſe@ion of your Meridian of 12 aClock 
honr Circle with the e/£qu ator of your Globe (to.wit, on Kin 
Scheme 2.2) and fo deſcribing with Chalk the Arch C.&, I 
mean-an-.2rch which reaching from the ſaid Meridign, cuts the 
Marning 75 # (lock, or it (yau pleaſe) the Evening. 5 4 Clock 
. || Howr. Circle ſomewliete or other ; for then. if. you draw.a blind 
ei } Grcle (as inSch. 23.) of the Wain biguels and take the _ 
5 USE Oh 9s OT Ia 
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" "x41 diſtancces between the Pricks or incerſeQions 'of the Howr- 
Circles with. the ſaid Arch, to wit; the diſtances between C and: 
O, Cand S, &c; and place them on the. blind circle, on both 
fides of P C, K 7 the Subftilar or. 12: a clock line, ' as well below 
the line X #, as about it) the /ines drawh trom the ſaid Pricks 
will be true Hoxr lines, and the diſtance between C and P or be- 
tweenK and X will(for the reaſags mentioned in the Deſcripti- 
on of the Meridian Dials,) be the height of the Stile, 
Now to deſcribe this Dial Geometrically, "tis yet more eaſily 
performed, for if you draw (as in Scheme 24.) the Line A B 
parallel ta the Horizon, and then take a Point in the middle 
of it (ſuppoſe K) do but prick'on both fides of it the Tangent 
of 15, 30, 45, 60, and 7y, and the ſeveral Perpendiculars 
drawn throu theſe Pricks will be. trae Hoar-lines , which-you 
may figure as you ſee inthe before mention'd 24th Scheme ; and 
as for the Stzle the Tangent of 45, (or diſtance between the 12 


& (lock line, and that of 9 or 3) gives you its beight, which is to 
be a Pi% or Gallowes $14le as betore, and the 12 a clock line the 
Sub$tilar, RICE ST IV | 


' 
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© OPERATION XX. 


How to deſcribe a Dirett reclining North or South 


yl 


The Conſtru- QUIPDSE then that the Plane Jay direQly Sonth, and'that 
Aion and De- ' its Reclination were 2o Degrees, you' have nothing to do, 
monſtration hyt either Geometrically tomake on it a dire Vertical South 
of bogey Dial for the Elevation of 71 Degrees and i (I mean for.a Plant 
facing the 29 Degrees neerer the Pole than,your own Zenith) or to fi 
South, your Srring on 71 gr.and 30 zip. in your Meridian (that is to. 
ſay at A in ſcheme 25th. and thento draw your ſaid fring over 
the Eaſt or Weſt Points of your Globe, for *twill. repreſent; this 
Plane, fince it Reclines or. falls back from. the Zenith 2:0 de- 
grees; therefore the Diſtances between the Howr:Circlos that 
interfe& with your Srring, muſt (for the former reaſons )give 
you- In any Blind Circle Thich ſhall be equal to a-great one on 
yourGlobe) marks (viz. b,c, d, ef, g,), tor the,correſpanding 
HowrSmer; and. the Mero9;gy being the Subſilar (fince 'tis 


the 
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wile ofthe Engſh Slot 

the Howr Circle that falls &n the Plane at right Angles) the © 
Height of your Stile muſt (as in all Dire& Yertical Dials) be | 

the diſtance from the Pole to A, the ſuppoſed Point, or Place 4 Dire 
where your String is fixed. Now had your Plane Reclin'd 20 9th _ 4 
Degrees theother way, that 1s to ſay, bad it Reclin'd fo many ning Þ ane. | 
Degrees facing the North, you mult haye fixed ycur String at 
N, viz, 20 Degrees ſhort of the Zenith, and conſequently your 
ſaid String would have interſected with the Hour Circles at o, 


P>4\Ts ſ ; therefore a DirettF Vertical North Dial for the Lati-- 
tnde of 31 g. 30m, will be the required Dal. 


—_— ee en—— 


OPERATION. XXI. 


How to make a Declining Reclining Dial by the Glide. 


(Uppore your Plane declin'd 40 Degrees Eaſtward(as did the - 


lare Declining * Vertical) and then Reclin'd 20 Degrees # 


| | | ? g: 
with a Southern Aſpet, and by the way you muſt remember, Te 


that I mean in- general by a Plazes Reclining with a Soathern 
Aſpetft, its looking towards that Quarter,tho"ir be turned more. 
or leſs from Dire& South towards the E aſt.or Weſt, in like man< 


. ner a Declining Recliuimg Plane with a Northern cAſpe& turns 


from dire& North towards one of the aforeſaid Points, Sup- 
poſing then a Plane thus Reclining, Do but deſcribe Or place it 
on your Globe, and your Operation will be aseafy as any of the 
former. Y 22 Eh 
Firft mount your Bead 71 Degrees and half above the Hori- How to de-- 


. 29», that isto ſay fix it to 20 Degrees from the Zenith of the./cribe the 


Globe; then ſeeing your Plane has a Southern Aſpect,(and folies pork = 
beyond your ſaid Zenith Northward)move your Strang till it a; 61 Se 
cats in the Horizon 40 Degrees Weſtward from the Northern.Globe.. 
Meriaian, or back part of the 12 a Clock Hour Circle, In 


|| the next place take a Thred and tying it about your Globe ſo, 


that ir lies. not only- on your Bead,but croſſes alſo the. Horizon 


. at 40:Depreesſ{rom the Eaft point Northward, and 40. Degrees 


$a tkhs 6 I 
from 'the Weſt Point Southward, the ſaid Thred will repreſent 
Jour Plane Reclining and Declining, as aforeſaid.. Or, in ſhort. 


fix, a ſmall Needle in the Point where'the Bead lies (which we - 


{fuppoſe at A in $ch,26.) and faſtning to it a Thred or part of 
| | W242 IBF OY en es © 


"PEE "the ſtring, cray it over the Heor:/Jon at 40 Degrees from, the 
Eait-Poinit Northwards, and it will give you the Eaſternor { 
 Mornmg fide of your Plane,as it-will the Weſtern or Afternoon 
fide, if you draw it (as in Scheme 27.) over 40 Degrees of the. 
| Horizon from the Weſt- Point Southwarads. 
The Conſtru- This being done, deſcribe a blind Circle or Semi- Circle e- 
H10n, qual to a great one on your Globe, for Example {ake , the 
blind Semi-(ircle A. T.C, and drawing from (O) the Center 
the blind Line O A perpendicular to the Hor:zontal ine H 6, 
rake the diſtance with your Compaſſes between A the ſtation 
of your Needle or Bead, and the point inthe 12 4 clock hour 
Circle.croft by the Thred ox Edge of, your Plane, and this di- 
ſtance from A in your blind Cirele,, gives yol there towards 
your left hand the Poir:t 4, to which if you draw a fair Line 
trom the Center it will be the 12 4 clock Line of. your Dial, 
and the diſtance from the ſaid {tation 'of your Bead or Needle 
ro the interſection of the T hred with the next Hoxr-Circle will 
give you /, the mark of the 11 a clock Line; andin-this man-- 
ner you muſt run oyer all other interſe&ions of yourThred and: 
Hour-Circles to the very Horizon on both ſides of the Globe + Ml - 
(I mean on the Morning and Eyening fide of ir, repreſented by. | 
Scheme 26 and 27) and placing their diſtances on your blind 
Circle, on both fides of the aforeſaid O I,do but draw /ines to 
them from the Center, and your Dial is deſcrib'ld, . _ * 
A Memoran= And here you muſt obſerve thatI have (in Scheme 26, or 
ayms Eaſtern Face of the Globe) plac't A(the Station of the Bead or 
Needle) above the Meridian, ſince its true place cannot be ex- 
preſt ; for it oughtto have bin on the other ſide of it, I mean 
- the Weſtern ſide, which Scheme 27 is ſuppoſed to repre- 
«{enr, ©; _—_ 
CREDO Now for the Stile and Subſtilar there is no difference from 
Of the Stale | j c $24 ; it . 
and Subſtilay he Ries of the Declinmg Vertical, fince 'tis but finding the 
neareſt point on your Thred to the Pole by your (ompaſſes ; for 
the diſtance between the ſaid Poznt on your Thred and it's in- 
terſe&ion with the 12 aclock Hoar-Circle is the diſtance in 
the blind Circle between, k and M'for the Sub/tilar and the di- 
ſtance between the ſaid neereſt Poznr and the Pole, gives MX 
che height of the Srz/e above the Plane. Nay, if you:meaſure 
TENTE the Diſtance between each Point and A- in any great Circle, 
Ps. 3% ill give you the Degrees or Diſtances between A and your | 
IP Trees your | 
 Stile SubFilar and each Honr-line,and conſequently performs 
_ the 
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6 $- WYE-ZAACUEPL Ng 4 ſe of the Tngilh Globe. TO3 
”_ ies hots». Mean" Dee Bgine. 1126s, <1. IR | 
the ſecond way'(as wehave all along mzntion'd) of d/cribing * 
Niails Ajith (Dobe,... ih hint Db 05 bp Y nmr 
As tor the. Demouſt#ation of this Dial; what we have for. 419ther Dee 
merly: {aid abour' the reſt proves italſo; for ſuppoſing that ou 
the Thred repreſents truly your Plane,and that the Howr hnes 
of a Dzal, are (asI haveſhow'd you all along) the ſeveral in- 
terfettions of” the Hour-Circles with the Tlane, this Dial 
muſt ve true, ſince all the Lines on it are the ſaid interſettions, 
asdrawn from its Center to the Points made by the Honr-Cir- 
cles on its Edges : Nor can there be any error in the Subſtilar 
or Stz/e, the firſt being the interſetH:o0n of the Plane with it's 
true eriaian of the Plane, I mean with that Hour Circle 
which falls on it ar right Ang/es, and the other being the real 
Height (as you tee) ofthe Pole aboye thePlape,crgo,the whole 
mult be true, | 


OP ERATION XXII. | 
How to deſcribe by the Globe a Dial Declining and Reclin- 


ing as the former, with a Northward Aſpedt. 


' hes is no need here of a Scheme, the Conſtruction of this The conſtru- 
A Dialbeing in a manner the ſame as the former, only now &ion. 
you muſt draw your String and Bead (fitred to the Rechination) 

the contrary way, that is to ſay, oyer the Sourh or forepart ot 

the Globe throu? the 4oth-Degree in the Horizon Ealt-ward 

from the Aeridianor 12.4 clock boar. circle, then fixing a 

Needle (as *I ſhow'd you), an-your Globe,or eſe tying a thred 

found it ſo, that ir crotles ſtill'your Bead, and the aforeſaid * pag- 2+ 
two Points in the Zorizon, you have there: the Plane repre- 

ſented, and may conſequently (by the help of the-former, In- 
[tru&ions) deſcribe _this' Dial; whoſe Sl is to point upward, 
becauſe of its Northern Aſpett. 6 


i.» OPERATION. XXII. ; 


How to deſcribe all Inclining Dials, whether Dire@ or- 
Declining, 2443 I'\8 


A N Inclining Dial (of what ſort ſoever it be).is the back or: 
hinder part of a Reclining one of the contrary A/þett fo 
at its hogyr-lives muſt be mark with the oppoſite F;gares,ar.d: 
| 4 | ; the: 


—_—_—_ — a, 


theSrile muſt point the other way;ztherefore if you defire a Dial 
Declining E ajt-ward 40 Degrees,and Inclining 20 with a Sou- 
thern Aſpett, deſcribe gnly the laſt Dial, (which has, you ſee, 
the ſame Declination and Keclination with a Northern Aſpeft ) 
' and then if you mark the Aforning hoar lines with the Evening 
Figures, and place the Paper draught the contrary way, that is 
to lay, let the Apex of the file point downwards, you will per- 
form the Operation. | 
As for the Geometrical Deſcription of Reclining or Inclining 
Dials (ince 'tis very intricate, I thall not now trouble you with 
ir, eſpecially having already ſhow'd you ſo facil a way by the 
Globe. 


OPERATION. XXIV. 


How to find the Degrees of the Reclination or Inclination 
of any Plane by the Globe. 


Firſt way. Tx are two ways to perform this Operation ; for firſt 
_=_—- : (as I ſhow'd you in taking the * Level of a Plane,) the 
String reſts juſt on the Horizon of the Globe, when it ſtands on. 
an Horizontal Plane, or one 90 Degrees from being Erett and. 
Vertical, = 

Draw therefore on the Reclining Fage or ſide of the Plane 
(repreſented by Scheme 29.) a Line Sarallel to the Zori7on. 
(ſuppoſe A B) and let fall the Perpendicular CD, then place 
the Notches of the Pedeſtal of the Globe (mark*t with SN) on 
the ſaid Perpendicnlar, and confider what Degree inthe Meri-. 
dian (counting from the Zenith) the String juſt lyes or reſts 
upon, and that will be as well the /nclination, if the Plane in- 
clines, as the Reclination if it reclines ; for the (omplement of 
this(T mean the diſtance between the Pozxr,or Reſting place of 
| *p0g. 4,  TheString and the Horizen)ſhowing alwayshow much the P/ans 

; want's of being * Level or Horizontal, the Degrees from the 
Zenith, muſt needs ſhow how much it wants of being Ere# or 
Vertical, NG 
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As for the ſecond way, Draw a Perpendicalar on the Recli- The ſecond 
ning (ide of your Plane, as Lnow ſhow'd you, and placing on it 29+ 
aſter the ſame niatiner) the Notches of the Pedeſtal, expe& 
til the Shade of the Pn in the Zenith falls upon the Aſeridian 
of your Globe, for this ſhow's the Santo be at that moment in 
the Plane of the ſaid Meridian ; then obſerving on what Degree 
of it the Shade of Extuberancy talls, place but your Globe Level 
or HoriJontal with your Meridian inthe Plane of the Sun as be- 
fore, and as the difference of theſe Degrees ſhows how much 
your Plane wants of being Horizontal, fo that the (omplement 
ſhow's what it wants of being Ere##, and conſequently the value 
of its Reclination it it reclines, or Tnclination if it in- 
clines, : ; | — . 
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You may alſo if you pleaſe draw your Perpendicular on the 
- Tuclining fide of your Plane (as in Scheme 3oth) but then the 
-requir'd /nclination, if it inclines, or Reclination if it reclines , 
"Will be thedifference.in Degrees between the aforeſaid ſhades 
of Extuberancy, after you caft away go; for by how much 
the ncl;nation happens to be,by ſo much the ſhade of Exr#be= 
fancy exceed's go, ſince go is the diflerence between an Hor:- 
Lontal, and an Erett Plane. 
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The firſt part 
of the Ope= 
ration. 


* pag.89. 


OPERATION XXV. 


How to find how long the Sun can poſſibly ſhine on a Plune, 


as alſo (from time to time) when we may expet# him af- 
ter his Riſing to come 0n, or before his Setting 10 go off 
the ſaid Plane, | 


J Defer'dthis Operation till we had treated of all Planes, be- 
JK. cauſe the applying of it would then be better underſtood. 
"Tis (tho' obvious and eaſy, of great Uſe )as not only ſhowing us 
what Hoar lines are abſolutely neceſſary on all Dials, and what 
not, but telling us alſo at what aclock (all. the year loug) we may 
expect t he Sun on'our Plane, and at what a clock he muſt go off 


it ; for (notwithſtanding He be above the Horizon, He will not 


always ſo long ſhine on 2 Plane not Horizontal, as by.the Ear- 
lieſt and'Lateſt hour lines (that may be juſtly expreſt on it) one 
might expe, pot | 

If then you would find (ſuppoſe on a Declining Plane) what 
hour lines may be juſtly and: x.eceflarily..drawn cn it, I mean 
what the earlieſt and lateſt hour lines ought to be, you are only 
to draw you String from the Zenith (according to the Declen- | 
fion) on both fides of the Aderidiaen (or 12 a clock hour circle) 
to the very Horizon ; that is tofay, you muſt operate in the 
{ſame manner as you do, when you deſcribe the Plane in the Fa-, 
brickof this kind of Dsal; for the Hour circles cut by your 
faid String in the Horizon ſhow you exaRtly how early he . can 
come on, and how late he can ftay ont ; fo that toexpreſs fur- 
ther Lines were needlefs. This then makes you ftop at 4.in the 
eAfternoon in your late * Example, where the Plane declines 
40 Degre:s Eaftward,whereas had it declin*d but 20 your ear- 
lieſt hour (as you may ſee if you try ) would have bin Ae ia the 
Morning, and the lateſt five at Night. In ſhort, deſcribe your 
Plane. (let it be what it will)on your Globe with your String, 
and your Hour circles, (as we ſaid) tat interſe& with it-in-the 
Horizon anſy er the Queſtion, fince it clearly appear's (your 


. String ever repreſenting the Edges of the Plane) that if the 


Sunlyes Eaſterlyin the Motning, and Weſterly in the Evening 
*« 66& 7 
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of the Hour-curcles, that meet your String in the Horizon, He 


on an Horizontal Plane, anddraw every Hour a Lizealong the ?*” pendicular 


evidently appears, ſince every Line thus drawn on an Horizon- 


- truetime ofthe Day on the 11 of December, and 11 of func, 


TY 3 
1 Fa 
vl 


muſt be behind yqur Plaxe ; therefore firce he is not then able 

(tho' up) to ſhine upon it, 'twere needleſs (as we ſaid ) to expreſs 
more Hour lines, _ 

- *Tis the Deſcribing alſo at the P/ane with your Strivg that 
brings us ro the Shiver Fo of the fecond part of yy Operation I i 99pm 
mean the knowing at all times when the Syn comes on, and goes Operation, 
eff aan ; for having deſcrib'd one (Declining, v.g. 20 Ne- 
orees Wltward) do but obſerve what Dinrnal Paraltels and 
Hour-circles interſe& on the Edgesof your Plane, and 
have your Intent ; for you will by this means ſee, that, (tho! 
the $7 riſes (for example fake) on the 11 of Pane before 4) 
the far{t hour circle, which interſects with this Parallel on the 
Edges of the Plane, is that of a @zarter before ſix, whereas a- 
bout the beginning of May, heis there at half an hour paſt five, 
and on the 10 of April ator rear 5, Now if you confider 
in the ſame manner the WeS#-ſ5de of the Globe, you will ſee from 
time to ime at what hour he goes off it; and thus you may do, 
let the Plane be what it will. | 

Here therefore it evidently appears, if you ſhould ere at a- hy every E- 

ny time (ſuppoſe about the xoth of eApril) a Perpenaiculur ſtilere Stile or 


<.* 


Shade of the ſaid ſtile, why fuch a D:al will be falſe, as only "Eph i _ 
ling you the true Hoxr twice intheyear, to wit on the 10oth of Hour. 
April, and about the 1oth of .A»g»ſt, viz. on the days on which 


the Sz» ruts in the ſame Dizrnal Parallel, I ſay, all this now 


tal Plane (except the Aeridian, or 12 a clockline) is no Hour 
line but an Azimnthal Seftion ; TI meanthe Sefton of the ſaid 
Plane, with a Circle that then paſſes over your head throu' the 
body of the S#x , ſo that if one of theſe Lines ſhould Bear (ſup- 
poſe) almoſt S E, and be figur'd with 10 in the morning, Draw 
but your String from the Zenith, over that Bearing, or Point of 
the ('ompaſs inthe Horizon of your Globe, and it will truly re-  _ 
| pre the ſaid ſhade or Line on your Plaxe, for it ſhow's it to | 4 
e 10 of the Clock on the Parallel belonging to the ſaid 10th of | 
April: But ſince your String cutsalſo on your Globe (v.g.) the 
Tropic of wo at a little before 9, and the Tropic of & at almoſt 
halt an hour paſt 10, you may conclude that this will be the 
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rho' the ſhade of the Perpendicular ſtile ſtill ſhow's Io aclock at 


the aforeſaid Bearing , let the Scaſon of the year be what it 
will ; therefore a *0:al thus made mult be falſe. 


of ſeveral ingenious and humerſome Dials. 


- FAving thus run throu” all P/anes,I ſhall at preſent ſhow you 
H how to make uſe of the former Principles, as to the ready 
Deſcribing of ſeveral ingenious and humerſome Dials,tor all are 

now in a manner but Corollaries from what we have already 
{aid, and conſequeritly ealy both in Speculation and Pra- 
Qice, 


OPERATION XXVE 


How to make a Dial on any Plane whoſe ſtile ſhall be an 
Arraw fixt caſually on. it. 


The Conſtrus g* Famine what the Plane is, ind having found it to be, {up- 
Om” 89 pole, aVertical one Declining qo Degrees E aſt - ward, de- 
P48-*9 ſcribe by your*former Rwles:ſuch a Dial on Paper with the Pa- 
per ſtile F x,M. (as in Scheme 31.)exaQly fet,and mounted;then 
draw on. the Plane an Horizontal Line Hb, and place on it 
your ſaid Paper draught 1o,that the 12 4 clock LineFP may fall 
at right Angles onthe ſaid Horizontal line, Laſtly, moveyour 
Dramght along it, till ſome part of F x or [naicatiny fide of the 
file, (luppoſe the Point A) juft touches the Top or: moſt promi- 
nent Part of the. Arrow, and fixing there the faid Draxght, if 
you dray fair Lines on your P/ane under thoſe on the Paper, 
the ſaid Arrow will always ſhow you the Hour with its Top. 
Tye Demon- The Reaſon isplain: for you tee by the ſaid Top's juſt touch- 
Traces. ing the Eage, or ndicating fide of the Paper-ſtile, it has the ef-. 
fe& of the Top of A. B, I mean the Top. of a Perpendicular fall- 
- ing from the ſaid {ide on the Sz4-ſtile, fo that Xthe Top of 
*:pa2.94 XM (both inthepreſent Schem? and allo in Scheme * 18, or 
Example of a Declining Plane) has this Effet alſo. Now ſince 
the. Top of AB or X Mor of any other Perpendicslar, that falls 
% | from 
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from che Indicating (ide X F on the /a4ſtile F M will pertorm 

the Office of the ſtile (as we ſhow'd you at large in Demonſtra- 

tion of the * firſt Horizontal Dial or firit Example,) it muſt x pag. 75. 
neceſſarily follow, that A the 4rrow's Top do's the like. 


OPERATION XXVI. 


How to make a Dial to ſhaw the Hour without a ſtile on a> 
ny Plane. A 


Eſcribe (as in Scheme 32.) a Dial onP the given Plane, 

and ered for the preſent a true ſtile (as F AB) of Paper 
or the like, then fixing a Glaſs or any other tranſparent mat- 
ter (ſuppoſe G) at what diſtance you pleaſe,before the ſaid given 
Plane and Parallel coir, mark where A the Top of the Srzlz juſt 
touches the {aid Glaſs; and if there you paint a little Aſterisk .. 
or ſpot, it will (as often as the Sz» ſhines) deſcribe ſuch another 


Figure (at ſuppoſe D) by its ſhade on the ſaid Plane P,and move 
alſo from. Zowr Line to Hoar Line, according to the true time 


of the day. | 
The reaſon of this is alſo Evident; for, if A the top of the real Demonfra- 

Stile ſhaw's the Hour by caſting a Shade (as we ſhow'd you all t10n- 

along) on the Howr Lines, then the 4ſterish being there painted 

where the ſaid Top touches the Glaſs, muſt do the like for itis, 

you ſee, the Szile's Apz2x or Top, and conſequently caſts a true 

ſhaie to know the Hour by. 

This Dzal ſerves not only for all double Windows, or for Cavi The Advan- 

ties that have over them any Glaſs or Tranſparent matter, but *48e or uſe 
| ſhows us how to make one for any Plane, that is illuminated+by © ms Dit. 

a Ray coming throu' a Hole ſince if you deſcribe the Planes pro» 

per Dial on Paper, and move it duly (as before) oh the {aid 

Plane, till the $tz/e,or (if that be tab ſhort) *rill a Thred drawn 

alorg its [ndicating fide, touches the Hole, it will give you 

marks for the drawing the fair and ſtanding Hoxr-l:nes of your 

Plane, which theſaid Ray will dayly run over in order, and - 
conſequently ſhow ,you'from time to time the Foar; for the Ray 

palling (as you ſee) throu' the FZole(v.g. )at A, and failing on the 

true H »r Line at D, performs what A, the Apex of the true 

Stzle-(F A B) would do:, | Sat: 
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. OP BRATION XXVIIL 


How to deſcribe a Dial, having a Piliure of a Man in it, 


that ſhall Point to the Hour from time to time with bis 
Finger. # L 2th 


HIS Diatis on ſeveral Planes of Mr, Lines his foremen- 
tioned Pile in Whitehal Garden ; and as no Dial can be 
more uſetul, ſo perchance none ever ſtruck the Fancy, 


both of the Ignorant and Learned, with a more ſudden Admi- 


ration than this, as I have often found by Experience, both in 
England, and elſewhere, Nor truly can it but ſurprize one at 


firtt to think, that a Piftare (without 4 Machine or Movement ) 
ſhould have his Finger ever on the Hour, and as duly attend the 


Sun's motion, as it he were alive ; I fay, this canaot but ſur- 
prize one, and yet this very Dial is as eaſy to be made, as any 
of the former, Gay 

Suppoſe then (as in Scheme 33) that the Plane given you 
were that of the Vertical Cavity, ab c d, lying dire&ly Soath , 
deſcribe therefore on the Glaſs ( A B C D) the contra- 
ry Dial, i.e. a Dirett North Dial, with a Paper Style truly 
mounted ; and placing the ſaid G/aſs over the P/ane, and Para- 
le] to it, ſee where the Sz:/e juſt touches the ſaid Plane, and at 
that point (ſuppoſe E) let the top of the Piftures Finger be pain= 
ted; then throwing away your Paper Stile, and now (by the 
Help of a handſome Frame or the like) fixing there your Glaſs, 
all its painted Hour Lines (by hindring the S#»'s Paſſage or 


_ Light) will proje& ſo many Dark Lines on you Plane, whilſt 


the then true one falls directly on the Hans Finger, and con- 
ſequently ſhows you what a Clock it is. 

For if there were a Hole that paſſed at E (the Top of the 
Mans Fingers) throu' the Center of the World to our Antipo- 
des,it neceſſary follows (by the Reaſons in our former Oper ati- 
gn) that at 1o of the Clock, (ſuppole) at night, the Sx» (being 
then Northward) mult cait its Rays throu? the {aid Hole or top 
of the Finger, onthe 10 4 Clock Line of this North Dial on the 
Glaſs ; but ſince at 10 a Clock vn the morning, the Sun-is in the 
ſame Plane as he was at 10 at night (only his Station is contra- 


ry) 
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ry) therefore he muſt now caſt the Shade of the Hour Line the 
contrary way, i. e, on the Mans Finger ; for, in the day time 
the Hogr-line is between the Sun and the Finger, whereas inthe 
night time the Finger or Hole is between him and the Zonr- 
Line, 

This D:a} needs not always be made on a Glaſs, for *cis ſufi- 410ther Dial 
cient if you raiſe a thin Frame (aaaa inScheme 34.) on the of tbe ſame 
Pillars #46, above P your Plane,as high as the Glaſſe's true Sta- wane 7 
tion or Place, for then you may croſs the ſaid Frame with ſmall 
Strings or Wars, which will by their interpoſition caſt the ſame 


ſpade as the Hour-lines of the Glaſs would have done ; ſo that 


if the Figares belongingtothe {aid Linesbe put on the Frame, 
at the end of each correſponding Wyar, and then pier&d;the Sn 
Beams pailing throu? their Cavzt:es, will diſtinguiſh each very 
perfectly on the Plan. 

Tho I have not © me to ſhow you all the particuldrs of this 
Learned Man's rare Invention in Dialling ; (for moſt of the Di. 
als onthe aforeſaid P:/e may be naturally and expeditely de- 
{crib'd by the help of this G1obe) yer will give you two' more, 
vi. the two following ones, becauſe, beſides their prettineſs, we 


may have uſe of them, as you ſhall ſee by and by, 


OPERATION XXIX. 


To make a Diat'by which a Blind man may conſtantly know 


OU muſt firſt get made in. Braſs the Armillary Hemif- The conftry- 
phere ABCDE (as in Scheme 35) 8 liiches Mippote: in Gon, 

Diameter,repreſenting your Globe cut throu* the Horizon ; but 

the ſaid Hemiſphere isnot to have any thing ſolid remaining, 

belides the Horizon AB CE with the Pieces of the Hour Cir- 

cles (x 2 34, &c) that reach to it from the Naarr, or rathes 


from the Tropic of Capricorn AFC on the Nortber»ſide, for 


the Soxtherly Circles are ſuperfluous, Then having plac'd the 
ſaid Hemiſphere dire&ly North and South, as your Globe ſtands 
when Composg'd, fix G a Glaſs Bowl of clear water 4 Inches in 
Diameter (ie. half the former) in the midſt or center of it ; for 
the San's Beames paſſing throu' the Water will TAY ina 
oint, 
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| Point,: and ever; burn at (ſupj oſe H) the true Hour-Circle , 
ſo- that it a Bliind-man puts but his' Hand on. the ſaid 
Brazen Hour Circles, he will ſoon find by the Heat where 
the Sun marks, and conſequently tell you the Hour ; 
for he may eaſily fee] how far it is from the middlem-uſt 
Hour Circle, I mean the 12 a Clock {ircle or Meridian. 
OE SSORSBee,. for the Reaſon. of this: Operation, ts preſently con- | 
Bration. ceiv'd; for when the Sz is over againit ( ſuppoſe ) the 
x 5 4 Clock Honr Circle on the Soxth-ſiae of the Dial, he 
muſt needs be over againſt the ſame Hour on the North- 
{ide , both hours making but ore Circle ; Now ſince the 
Center of the Bowl (by being in the (ter of the Hemi- 
ſphere ) is in the Plane of all the Hou: Circies, 474 - face 
(according to. the nature of Refrattion). all Paralie! Rays of 
the Sun, paſſing throu" a Sphere of Water, are (where they 
meet with the Dirett Ray, that paſſes throw the 41d {on 
ter) contratted into 4 point, viz, on the oppoſite ji, at the 
diſtance of half its Diametgr, or two Inches accoruing to our 
preſent Example ; I ſay, ſeeing this, ic muſt needs follow, 
that at F of the Clock, the Sx will burn on the correſpond- 
' Ing Howr-Circle, and it fo, then a Blind-man (by feel- 
ing the Heat, and finding its diſtance from 12 ) muſt 
needs be able to. tell you the true time of the Day, 


mm 


OPERATION. XXX, 3 
To make a Dial to ſhow the Hour when the Sun ſbines nt. 


The Conftrus JDRepare a Blew Glaſs Bowl, (as in Scheme 36th) and defcribe 
Fon. on it (with their ReſpeQive Figures) all the H :ur- Circles 
of the Globe, or as many as you think fit; then fixing it where 
you intend, and compefing it truly. by your Glebe, if. you place 
your ſelf ſo at ſome Niſtance, that (a little Hole being made at 
each Pole, to wit at P p)you may fee quite throu? che Bow!, twill 
follow that the Hour-Circle ( ſuppoſe A, which the Szn's Pi- 
ture appears 0h) will be the true time of the Day, I call this 
to know what a(,1ock it 1s when-the San ſhines not,” becauſe now 
the lcaſt faint Appeararce of him ſ:rvesthe turn, tho' itbe not 
enough to caſt any ſhadew ; nay let the Sz» be'quite cover'd, 
| | and 
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ar] if you.can bat gueſs. {by the Adjacent B rightneſs,) where- 
about he is, - you will be able to gueſs the Honr without any ſen-- 
fible Error ;- tor the ſaid Brighrnef appearing on the Buwl will, 
be proportionably dittant from the S#7's true place there,as 'cis 
from the S$#+ in the Heavens. | hy 
Tis clear thar the Suns Pittare muſt fall (if any where Jon the Demonfra- 
true Hour-Circle,becauſe (by Compoſing the Bowl according to #19n- 
the truePofition ofcheHeavens) the Huur-Circles of the one con” 

cur withthe other,and fall exaRly in the ſame Plane; therefore 

were yourEye in the, enter of the Bowl,its true Hour-Circle,(s.e. 

that which correſponds with the time of the Day,) would be 

juſt interpos'd between your Eye- and. the Sun; but fince che 

whole Axis is the common Seftion of the Hour-Circles, let your 

Eye be butin any part of it, the ſame Interpoſition myſt hap- 

pen ; lothat ſeeing the Suns Ray (by reaſon of the Blew {olonr). 

penetrates not the Glaf, his Pic##re muſt needs be on the out- 

fide of it, where the ſaid Ray would have otherways paſt ; Now 

the Ray that goes from your Eye throu' the two Holes being the 

Ax1s, therefore whillt your Eye remains in this Poſture, it 

will follow that / whereſoever you ſee the Suns Pifture on the 

Glap, there his place muſt be, and conſequently h's ſaid P- 
. ffare muſt ſhow the Hour. 


OPERATION XXMXI. 


.4 


How to make an Horizontal Concave Dial by the Globe, 
and Grometrically alſo. 


Ompoſe ſo your Globe in the Concavity given (ſuppole Fe OY 
x ALB 4 Cin Scheme 37.) chat A the (zrer * he ſaid hs 0 fr 
. vity ſhall concurr with the Center of the ſaid Globe;thendrawing 
a your String over each neceſſary hour Circle on the Globe to the 
t ſides of the Concavity, mark as many Points, as (hall be conve- 
1 - nient for the Deſcribing the correſponding hour Circles, and the 
We Pin (AD) erected in the Nadir at D as high as the ſaid Center 
"6 A,:1 mean,a P:» equal to the Semi: diameter of the (oncavity, 
i will with its Top always ſhow you» the hour. * 
\: | | Tho the former way be imprafiicable when the Hole is leſs ,,, 
| than ;rical way. 
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than the Globe, yet it ſerves to illuſtrate an] make eaſy the Gro 
metrical Operation; for you. have nothing (you ſee) toto,but to 
draw hour Circles within as you would without, were the ſaid 
= Concavitya whole Sphere,andthenthe Top of its Semi-Diameter 
The Demon- (; @ the pcynt which lyes intheCenter A willperform, the $2-/es 
Fration. part; for 7 boa the S#n isevery Hour (as we have before ſhowd 
_ yoy) inthe ſame Plane of the true hour Circle, arid fince A the 
Top of the Semi-Diameter(being inthe (ſenter of theConcavity,) 
is part of the Axis (or Common Sethzon of all the Hoyr-C:rcies) 
it follows, that its Shadow muſt fall onthe true Hour. 


OPBRATION XXXIL | 
 How-t0 deſcribe Grametric atly 4 Cieling Dial. 


Ls 


Qing the Glaf (which refle&s the Suns Rajes to ſhow us the. | 
1 -Hour) is commonly fixt in.the; corners. and by-places of 
Windows, the Glohe-canſeidom:be {o: well order'd {by reaſon 
of its Bulk): as to help us. in the (orfFraftion of this Dial, there- 
fore-I ſhall only give' you the Geometrical: way, which is (as E 
take it) both ſhort and. new; and becanfe theſe D:a's have 
commonly the prindows (or inlets for the Sun) Soxtherly, for 
otherwiſe they will{how but mer yew hours; we'l ſuppoſe ours 
alſo in the following Example to ſtand thus, and afterwards 
you. ſhall ſee the difference between ſygh a Dial, and thoſe 
whoſe Windows have angther Fett. wogee WhaAie bM 
The Conſtrus Firſt make on any Paſt-beard, Trencher, &c, an Horizoutal 
ion. Dial,as in Scheme 38, and fix in O its Center a Thred of a good 
; Lenzth, towitOP,; then faſten the ſaid Dial fo witha. Nail 
wakong Maſons Ryxler, that its Fidgeral edge (KL) may-lye 
upon the Meridian. or 12.6 Clock Line, and. having cemented 
and plac't:Level. a piece af Looking Glaſs (ob the bigneſs of a. 
Three pence) in the Window, or what: convenient place elſe you 
pleaſe of your Chamber, (which we'l fuppoſe tobe G) find by- 
the Plamer AE. the Poynt Ain. the Cielbvg (WX YZ): being 
the-poynt (in Scheme:3g.,) diretly over the {aid G,. and draw. 
throu' it a Meridian line, yiz.the Line AL. 5 7 oO 


In;the next place, fix one end of: a-.piece of Packthredion G. 
| — > the 
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the Center of che Glaſs, aud. the other on ſome point of your 
' Meridiandine in ſuch manner that it make ancAng/e with, it 
of $1. 30%. i, e. the Angle of the Elevation, which may be eafiily 
| ab by the application of the fide of a Quadrant to the 

id extended Pacgthread, and when 'tis right, lec the Point 
thus found in your Meridian line becalled B, Laſtly, take the 
diſtance between the aforeſaid Points A.and B, and marking it, 
ſuppoſe at C, on the edge of your Kwler from O, the Center,(or 
faltning of the ZoriJontal) place fo the ſaid Rulers Fidacial 
edge (KCL) along the Merid:an line on the Cieling, that the 
point C may lye jult on A, and all is done ; for then if you 
draw but the Thred O P ſtreight over each Hour-line of the 
Hori7ontal, it hows you where you are ta draw. all the fair 
Lizes of the required Dial, | | 


\ . . 40. ) by the right eAvole 

No m_ Pe OGH. and GHEP, 
> __ ..-. where HF is parttof HM, 
Mt: 50” - DYAPEE9S E225 ..N. a {upposd Meridien line on 
"3 R. JEET Floor, under that inthe 
{reling, G the Station of. the Glaſ# in the Window, H the Point 
under the ſaid Station, as formerly A wag the Point over it; 

_ and to facilitate the Demonſtration, let us" Imagine GH equal 
toGA, 4... that the Glaf lyes in the middle, betweep the 
Floor and Cielingz This being ſo, ſuppoſe that G H: (inſtead 
of repreſenting a Perpendicular Line in the Wall (as here we 
conceiyeit). had beena Perpendicular Stick, and that you were 
to deſcribe an Horizontal Lara the Floor, wt Stile was 
to be the ſaid Stick ; Ifay ſuppoſing this, you m ou know) 
CI A re Oe he Ho Rot 
_ to {ſuppoſe N, and faſtning a Srring onG, find in it the Point 
(v.g.) O for the (enter of the Dial, (I mean a Point, to 
which a String being extended from G, makes with the Meridian 
(O H) the Angle of the Elevation) and fo draw the ſeveral 
Hour-lines from the ſaid O according to their reſpeQive Any 
ples and Diſtances ; all which is expreſt at large in the third 


| Dal, it appears (in Scheme ftration. 


* Scheme or firſt HoriZontal Dial; forthere (you ſee) G His a * pag.7 3- 


Perpendicular Stile, ſhowing the Hour with its top, and that O 
IR Q 2 1s 


conſequently the Line M H cannot be produc'd to it, you muſt 


your true Center from H, asbeing the diſtance of F from H, 
feeing the fide GH is common, and the Angles in both Triangles 
equal : This being fo, if you put out of the Chamber an Hori- 
Zontal Dial whoſe Center ſhall lye on O, and 1s Meridian Line 
concurr with H F, 'tis but producing all its Hour-Lines on 
the Floor,and it muſt neceſſarily follow that G the Top of the 
© Perpendicular Stile, will ſhow you truly the time of the Day ; 
But by Conſtration all the hour-lines are thus drawn on the 
(3VRg, and conſequently are exaRly over the ſuppoſed cnes on 
the Floor, Ergo, the Reflext Ray from G muſt as truly ſhow 
yon the Hour above, as the Dret# Ray below ; for both Rayes 
are ever in the ſame Plane. Se. 


« 


; þ4 @ | . F E » 
How this Di- , NO! iFthere to be any real Difference in the Operation tho), 


made when only to remember, OT it enjoys the leaſt Point of So#th, 
the windows the Center of your Dial is without the Chamber, when it Jooks 
he no: South- $f Exft or Weſt 'tis in the fideor edges of it, and when it ver- 
a es Northward,*tis altogether within ; fo that in a full Sathern 

: Aſpe, the ſaid Center will be moſt abroad, and in a full 
| Northern one the Contrary ; all which plainly appears to any 
one, that will conſider an Horizontal Dial truly plac'd (having a 

Pexpendicalar for its Stile) it he draws over the Hour-lines, a 

Zine thar' ſhall repreſent” the aforeſaid fide of your Chamber 

accordipg to its Poſjtion and Site. y O0S :lag 


- 


uitole the (hamber-window ſhould look another way ; for you are. 


oo 6. 


Ig OPERATION. XxXult. 
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To make a compound Dial, r0-wit, one containing VIE 
Ul efwl ONAnG 0ns.' 


ia 
e bi 
TS 3% | 


Nnumerable are the ingenious Diel "oo may, be ldvenced, 
| but fince we. have been long enough on this SubjeQ, either 
for my Reader”s Speculation or Curiofity, I wilt iow, conclude, 
and that with a Recapirulation or ſumming up. of much. of 
what we. haye already ſaid, by ſhowing the Fabrick of a Com- 
pound Dial; that isto ſay, oye that contains many uſeful Ope- 
rations, belides the Hour ; for nothing rubs up the Memory 
more efficatiouſly, or makes us more Maſter 'f our Rilesghan 
a Prattical Example. PL 


- . « & S F 
g (4 ; 
4 . £ : 


| The ſaid Dial ſhoirs as s follows. 6. Hh 


1, The Hour with #« at all times. © © | 
' 2, The Hour'in what other Couric Jon Pleaſe. 
8 The Sun's Place in each Sign. © 
4. The Day of the Month. 
gs. The time oof the Sun's Riſing and Sexting. 
þ, 6. The Sun's 4» mplitude, X 
| .* The Sun's. Bight. ky 
* $. TheSuns Atimnth, 
| 2 The Sun's Bearing according to the Points of t the Com. 
pa 
.19. The Proportion. between Perpendiculars and. their Shih 


dows, and cMrqgenth. the wil 1.4 4) Tower or the 
like. i 


'To make then this Dial, you: muſt firſt, Jeferibe an Hori The Conftiue- 


Tontal (as in Sch.g1.) about a Foot in Diacheter, and let B the , "un "hed L 


Center of the Plane be the Point, where an Erect or r Upright page $olivhg 
Stzle (according. to our DireRions i in the * firſt Horizontal, ) * pag. 74) 
ſhews you with its Top the Howr. Now becauſe the Shade of 

an Upri ht Stile, urdeſs it be very ſhort, will preſently fall 


our of the Plane, as: well' in. the- Mp as toward Nighit, 
there-- 
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©: therefore it will b= convenient to have your Ceck or Ftile made 

ſo, that AB the Coapeadicy ror fore-part of it (as in Scheme 
. 42.) ſhould 4B the Tatd Center of the PHne,to repre» 
ſent this #pright Stile, and its Ang/e AOB at O the Cey- 
feriof the Dial, .ot Paimt from: whence all the Hour-lines are 
.drawn ; for thus the fide QA (makiog'with the Meridian line 
.at O, the Angle of the Eevatich) repreſents the Axis of the 
World, .and conſequently calts its ſhadow on the Hour-lines, as 
+. fheuſual Cocks of all Horizonral Dials do. 
oe Cog 2+; Having ch ſen all the Places, which you deſire from time 
to tbe Hour to: time to know what a Clock it is at, conſider well your Globe, 
in other pla« and. find under what Hour-Circles the faid Places Iye ; as for 
Ces, -Exeeple; ſuppoſe, Rexee lies undet the.1 1 « Clock Hour-Cir- 
les Copfquonaple under \that, of 15, Aleppo g, &c, Place 
: Gereiars cls fo Towns towards the Limb of your D:iaF un- 
.der 


4 
. 


the correſponding Hout-lines, and you will conftantly kaow 
the time of the Day in the ſaid Places; for calling ic always 
Noon at each Place you ſeek after, yow-have nothing to do bur 
to court the Hours from thence to the ſhade of the Scile- as 
'v. pg. If ithe 4 a Clock with you. inthe aftergoon, and you wopld 
know the Hour at Aleppo, let Aleppo be 12, and counting 
from thence (1. 2. 3:&c.) till you come to the Hoxr..of the | 
;Day, (I mean the Hour then ſhown you by the Shade,)you will 
find it to be 7 a (lockthere;tor AJeppo is (you ſee) three hours 
 Eaftward of you;now had theHour with you been 4.jn the mor- 
ning,-you muſt have counted backwards, as 11, 10, 9,.S, and 
conſequently you would have found it there $ in the, morting, 

- Tn this manner then you mult operate all along, 
To find the 3d). and 4/y, Find by your Globe exaftiy the Sun's height e- 
Suns p#ace very hour at his Entrance into each Sign, then take by.the help 
bro _ of of your Seftor ( AB, the £redt Stile in Scheme 42. being Radie 
Om” #) the Tangent Complements of the Hbights, and'putting one 
Foot of your Compaſſes on ycur Dial at B, make Tricks or 
1 be Marks in each corsefpending Hcur-line accordingly ; that is 
| to ſay, if the Sun be high (ſuppoſe) 5o Degrees at 12 ot the 
| Clock, when he enters 5 or i, then take the Tangens of 40 and 
PRE thar diſtanee.in the A{cridian line, vie. from Brof ; and 
© his heghratgandi1 aClock be (v,g.) 48 degrees, take the 
Tangent of 42, and prickthar diſtance in the 11 and 1 a Clock 
lines, 942, trom B t04 and g, and when you have gone thus 0- 
7 | | -__. ver 
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ayet all the Hour-lines,no ſooner willithe Su» come into & ary | 


but the Shade of the Point or Apex of the Srile A B will fall 6 - 
gery hour oh the. aforclatd Pricks, and conſequently thaw you - 
the Suns place in the Ecliptic, In hike manner. you-muſt do - 
with rhe reft of the Signs, and then with the 20th Degree of eye. 
ry. Sign, placing. itjll rhe, CharaRer.,of; each; Sign-abqut the 

| Limb of your Dial, near the laſt ,veark or Prick;belanging to 
it. This. being done, ſee by-your Glahe whet;dayofthemonth . 
correſponds with each Sign, and what with.their$S wbdiviſiens, 
and if you mark this (as-the! ſaid 41rb Scheme. ſhows you) on . 
both fades of the Aeridian,then the ſaid aha will(by the help 
of the Shade of rhe.rap, of A B) ſhow you allo the Bay; pf the 
month. I mentign here Pricks not. only as an cafier way,'buts - 
better way than Zines; for belides the great, difliculty of draws - 
ing them, they embarras and confqund a Dial very,much, ef. 


 pecially if there-be many of them ; whereas the ſaid Prickgare 


never out of an Homr-line, and cynſequently take up. no new: 

room, - Now-.to. aveid Confuſion . and Miſtakes, 'I would have 

the faid Pricks of 3 ſorts-at leaſt, for it. one Row were. (v2) | 

Afterichs and another (ofes,and a 342 [an Pricks, you way! 

then know at firſt fight,co what Sign or Day of-the month any of 

them belongs. ; dos ut ated -- 

ily. Inſtead -of troubling you. with. deviding the Circle To find te 
GKLT: (he upper part of the Border pf. the.Dial) forthe Riſing ard 
finding authe 'titne of the Suns Rippg 4nd Sertang; you need Joh Y 
only conſult the. Days,of the Mongh, on. your Globe, fizftgwhen OO 
He riſes earlieſt, Secondly, when He riſes at 4 @ Clock, Third- 

ly, whey at 45; Filthly, when at 5, and inthe like Proportion 

go on, till che Nays come to their greateſt Pecreaſe,and pur- 

ting the {aid days of.the Manth, in.Qrger (as. they are-in the 

Scheme )' under the correſponding Hoars on; the qnprnang. fade - 

of your Dis/ for bis Riling, do the likp for ;his Serting;cn. the 

Evening fide Of it, and you may perform- the Operation with + 

ſuſhcient Exa&Rneſs. In-like manner you are to proceed for the - 
Qmarters,half Quart er5,&c. it you would have them expreſt.. 

it 61y. Lo avoid allo the - trouble of deviding the Circle To find the -» 
Aau@0 according to the Suns -Diurnal Increment and Decre: 2s Amplie:- 


 ment-in- Amplitude, you need on|y:figd by your Glebe, what the FRge. 


ſaid eHwplicude arnounts. to! on every of the aforementi ;ned- 
Days (which are markt on your Dial for the Suns Riſing and 
| HF | | Sett ng. < 
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Day,as the Scheme 
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T» find the ©©'71j. Opeiiyour Compuſſes at the Tangent of 28 Degrees(AB 
Height of the being the Rddins) anc putting one Foct on B deſcribe the Cir- 


$1un, 


ce XYZ, afterwards deſctibe'another according to the Tan. 
gent of 35 Degrees, then'athird, aceotding to that'of 40, and 


fo onin theaine Proportion as'tar-as your: Plane pertnirs, 


. Now if foimark theſe (*reles with the Figures of the Comple. 


To find the 
duns Az:- 
muth and 
Bearing. 


To find the 


Proportion of Many times 'as you can'by the Stile or Radins' A B, and then 
Perpendicu- each Deviſion into,ten equal parts (as you ſee it done in the 
lars ro their ſaid Scheme) and by it you will know at all times the Propor- 


ades. 


height) ſo is 66 the length of the Shade ro 30 the height of the 


vent -of their Degrees; that is to ſay the Circle of 28 Degree; 
with the Figure 62, that of 35 with 55, thatof go with yo, &c, 
you will always know -the height'of the Sun , for what Circle ſo. 
ever the Shade of A'Brtouches. with its Top, that will be "the 
requir'd'Height ; ' and it it falls between 2: Circles, 'tis but con- 
fidering which of them it comes heareſt ro, +and then you may 
gueſs at'the Height with ſufficient exaQnels. | 
843; andgly. Devide one of theſe (Frcles viz, SE WN into 
Deprees,'and under each 11 Degree and.\, place the ſeveral 
Points of the Pixcidis Nautice, or Mariners Compaſt ia the Or- 
der-a9 they are expreſgd in our ſaid Scheme, and you will not 
only have (by the Shade: of AB) the. Swns eAzimath ar all 
times, but (ee'alfo! how he bears from you according to the 
Points of the Compaſs ; and if the Shade be at any time too ſhort, 
lay on it but a Ruler, Label of Paper or the like, and that 
will truly-lengthen'the ſaid Shade, and reſolve your Queſtion. 
1 Orbſy, Devide AF the Northern half of the Meridian, as 


tion between any Perpendicular and its Shade, and conſequent- 
ly,” (beſides'many' other things) the height of any Tower, Tree 
or the Tike\ Tor having found the S#n to be (ſuppoſe) 25 De- 
grees hipghiahdrhat the Circle of Altitude cuts theaLize AF in 
the 22 Deviſion, it therefore you meaſure the Shade of your 
Tower, and finding it (for Examples fake) to be 66 Tards long, 
you have what you ſeek; for as the ſaid 22 # to 10 (the Stiles 


Tower. | , IONS > 1 
"159 mizehthen for the Corſtr uition of 'Dials.- Andinow ler me 
defireall thoſe that are pleaſed ro-follow this Geometrical way 
{which perchance is as expedite a one, and as free from 4/ind 

Lo Lines 
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(Lines as can be,) not to reſt Catisfy'd till they fully comprehend 
"hat they do; for the Aechancal may of Dialing isas ſoon 
loſtas learnt, Omg impoſſible (without continual PraRice ) 
not to forget the Rnles, eſpecially if one can make many Dzals, 
'whenas a man that underſtands the reaſon of the Operations 
(by havingin his Head a true Idea of the Sphere and uts Proje 
fon) wil 2oyears after without Aemorandums or Notes, be 
able (reflefting but a little) to 'makenot only all D;als he for- 
merly knew, but neyy ones alſo at firſt fight, 
To Conclude, There preſent my Reader with the Globe ina 
new Dreſs, for being painted or ſtain'd on Marble ( according 
to $ch, 43. ) *twill be fit for any Garden or open Portico , 
and leaſt it might appear too plain, the corners of its Baſe 
or Pedeſtal may be adorned with handſom . well tura'd 
"Branches, which not only embelliſh the whole Machin by their 
3 & Make, But hold out Bow/$'of G/af and gar for uſe allo. 
il For on the Firſt ({,ormer, to wir, 'That market with A,there is The deſeripts. 
i placed (as a Rarity.) The blind man's * Dial...On the Second® ; 0f the Br avs 
markt with B.The4 Dial that ſhows theH our when the Sun ſhines = Aha gol | 
uot, which will be often ver y- uſeful, | On the f bir a, mar k't with Sheme 4 Jo 
C,here is an ArmillaryWyer Sphere having a ane on the Top, 
that continually ſhaws on the braſs Plane within (graduated and * p. 111. 
Nautically CharaQter'd) from. what Omarter theWind exattly _ 
= #lows; as alſo, (if you rurn thee faid Yaxe into the Plane of the T fr 77%: 
| Sun) bu. Atimnth and Bearing. © Beſides, the Sphere (being 
an. Horizontal Concave Dial)” ſhows the Hour too ; for the 
Shade of the Pin's top in the (enter ever fall's on the true Hour 
Circle, as I ſhow'din the* Conftrafion of ſuch aDial. ' And * vid. p.1 14. 
- hag wy you muſt know this Branch ſtands notin it's true 
place in the Scheme ; I mean on the third Corner of the Baſe, 
ef ein Perfpetive "twill fall on theGlobe it (elf, and conſe- 
quently not appear wellto the Eye in a Pitre, -Laftly, on the 
#rth Corner markt with D there is another Glaſ Bowl of the 
former Dimenſion, cont4iving orderly all the ConFellations and: 
remarkable Stars,and theretore, If you know the Kour, ir will 
compoſe the ſaid Bowl or Globe, and ſo repreſent the then poſition 
of the Heavens; but (tho you are Tgnorant -of theHour ) if 
.Jou ſee a, known Star, and move the Bow! on its vss, riil the 
| Painted ſtar on it lyes juſt between your £5e and the Real ohe, 
Jon havethe Honr and conſequently may know (the Globe being. 
: : | R | | | now 
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now Compoy'd) any Star or (onſtellation above the Horizan , 
for the Ax of this Bow! having one end pointing direQly to 
the North Pole, and the other fixt in the Center of a Ryundle 
containing on its Limb the Days of each Month,fitted to the right 
Aſcenſson of the Stars, and moving alſo on a Plane divided into 
24 equal parts,figured with the hours of a Nateral Day, "twill 
follow that the Day of the Month (when the Globe is Compos'd) 

 muſtlyeon the rrweAoxr, as the rrue  oipaaandey 1x. Day 
of the Month muſt Compoſe the Globe, as is before hinted, Theſe 
ſhortdire&ions are ſatticient for any Mathematician, or In- 
ftrument-Maker ; and as for the Branch itſelf, "tis (as you 
fee) not in its true Place for the above mentioned Reaſon. 
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F. Moxon To the Reader. 


*p. 7I, " JF Aving Conrteou Reader * engaged to ſhow. you the Pos 
| . L blems and Operations on the Settor, which the Noble Au- 
thor ſuppoſes every one (that ſtudies the Geometrical way of 
Dialling ) to know, Iſhall here begin. OE EAR 


I. Upon 4 Lint given (AB) t0erc7? (CD) 4 Perten- 


dicular. 


MN F* there be a Point (asC) given in (AB) the Line on which 
+ &. the Perpendicular is to fall, Mark on both ſides of the 

{aid Point (with your Compaſs) the equidiſtant' Points M' 

| . and N, then opening: them at pleaſure, pat one foot” on: M' 

4 _ and deſcribe the 4/jnd Arch EF, and putting the other Foot 

———j ——-in N, deſcribe the blind.4rch GH, andthe-fair line from 

- | © (D) their Interſection to the Point: C, will be the” Perpen- 

dicular Tequir'd... Now it you have no Paint affign'd (in the 

. ij + faid Line (AB) toterminate your Perpendicalar-by,take two 

ei Points there at pleaſure, as ſuppcſe MandN, and opening how 

'* ? ©. - you will your Compaliles, deſcribe the blind 4rchesE F and 

- GH. above your Zine, and O P and QR bflow it, andthe In- 
en Aegis Bfrboes Cs gone 05 04.4545 +++ 1.1" ONGIOGTIONS + 
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terſ, e&ions of theſe eArches (towit, D and S) will be two points 
to draw your Perpendicular by, , B17 bs nm 


II. Upon (C) the end of (AC) a given Line, to draw 
+. (D ©) « Perpendicular. | 


Oo P E N your [Compaſſes at a convenient width , and I oF 1 
. 1 Io" der | A% 

AF putting one Foot on C, let the other (within reach LE NOR 

of A C) mark any where, as at F: then touching or cut= = 

ting from thence the ſaid A C-(with the moving Foot of od 

your Compaſſes) at, ſuppoſe, E, and deſcribing on the other 4 

{ide of F the blind ArchG H, lay your Ruler on FE, andit will , - : 


cut the faid Arch, at,ſuppoſe D, fo that D C will be the requir'd _ 
Perpendicular. © ET. a | -, 


III. 4 Zine (AB) being given how todraw (DG) 4 Pa4* 
ralltl to it. 


T yFAVING taken two points in the ſaid L:ne,as ſuppoſe A NINE 
H and B, open your Compalles at what width you pleaſe, and 7% I # OE 
putting one foot on A, deſcribe the; blind Arch CDE, ard 
purting one foot on Bdeſcribe the blind Arch F G H,then if you 7 

ay your Ruler on the higheſt part or greateſt Extuberancy of EE 
the ſaid Arches, to wit on the Points D and G,the Line ſo drawn 

will be the requir'd Parallel, , 


DO HR © 


IV. To deferibe a true Square. Do 


| & pj8 


A? being a Line as long as the fide of the Sqzare you deſign, 
A ere@ onthe end A, the Pergendicular, D A of the for- 
mer length; thentaking between your Compaſſes the ſaid AB, 
| put one foot onD, and deſcribe che blind arch EF, and again 
putting. one foot on B, deſcribe the blind arch G H, to cut * * "W310 
EF, and if from their Interſe&ion C, you dray the fair lines io 
C BandCD, you have atr#e Square, $7 IE ve 


; | WWE V. To 
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QUÞPOSE- the, firſt” line 


eArch-GH, to cutthe ſald A4rch EF, and if you ' 
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v. T 0 FarY 4B » oblong, or (as as cm call it) 
.. 4 Long Sgnare. 


B Po the lon -oft fide of this £qzare, ere& on the end 
A A.the Patbeliatins D A, of the Funarh of theſhorteſt; then 
-, taking between your Com afſss,the line A B, put one foot on D, 
* and deſcribe the blind arch E F: and takin between i your Com- 
.- paſſes the line A D, deſcribe the blind ar F GH, to Av the {aid' 
E F, and if from their InterſeRion C, youdraw che jale __ CB 
and CD, you have the Square you deſign.. 


VI. To Deſcribe an yu Hill's or an-Tſoſ- 
 oeles.. 


OZ x your trad at AB,. being FE fide of the 
Triangle you deſign, and putting one foot on A, deſcribe 


the blind Arch EF, and aa Ain putting one faot-on, B, deſcribe 
the ind Atck G-H'to'cut the Gaid E E, and if from theirIrþ> 
rerſeQion C, you draw the fair lines CA, and. CB, you hare 
4 true eppuitarer Triangle ; Nor isthere: aoy difference in the- 
Pefeription ofthe 7/oſceles A'S'B, for the nl difference be®. 
tween them 1 1Sz that rhe ſides AS and B Sof the 7 Ilot Celos are 


longer{or i you pleaſe they ray be ſhotret) than the Baſe AB, 
whenas all three fides are equal in'the 2guilateral Triangles. 


VII Toniet#'s THianet: of three etveh Liness. 


ies be-A. B, the FEFSf Tithe 
third BC: ahtl thar \ you” re Ec make a T2. 2 Je of them: let: 


AB be the Baſe, and takin en line A Chetween, your 
Comp aſſes, put: -otte foot on the Sg at. A, and- deſcribe .the 
Bla Arch 5 F: then taki the ; 19eh line B C, between, yur: 
compalles, putt one foor on the Bale at B, and deſcrif the Blind 
draw lines, 


, from their InterſeRion at C,to Aand B, on the aforeſaid Baſe”. 
B you have your intent,- 


VIII. 75. 


VIIL To deſcribe an oval, 


F ROSS R Patright Angles with I M, and taking with your 

, Compaſſes(on the ſaid lines from the inter{e&ion O )equal 

 &diftances, rowit, OA, OB,OC, and OD, aad draw through | 

| the point CC, thelines AKand B H, each cqual totwice A C,. 

as alſo throu” D-the lines AN and B Leach equal to twice B C, 

then A and B being Centers, deſcribe the Arches K P M, and: 

_ - in like manner Cand D being Centers, deſcribe the 

eArches LK, and L M N, andthe figure thus drawn will be a- 
perfect Oval. | "1 

'o much for the Growetrical Problems neceſſary for Dial- Of the SeAor- 

ling, and as for the inſtrumental ones, i. e. thoſe performed by 

the Seftor , they are, asI may ſay, of twoſorts, ſome belonging 

co one T of it,and ſome tothe other ; for the /ide marked'with 


L is divided into -1 00: equal-parts, and called the LINE of 
LINES, andthe fide mark'd with S, the LINE of SINES; © 
Firſt then of the LI N-Brof L1N-ES, which by the. way,: tho'” 
itbe divided (as I fhid/) but into roo parts, may yet ſtand for. 
10d0, if you fancy every 10 Diviſions a Line of 100 parts, as 
in-like manner it-will. ſtand for 10000: parts, if every diviſtort- 
he deemed 100, therefore a Line (v.g.) of 75-equal parts, may: 
be expreſt by 7 5. of thoſe Diviſions, -or by 7-5 or by 3; : * 


The Hſe ofthe LIN E-of LE NES marked with L.. 
. I, Todivide' « Line ini aty.unmber of equal parts... 


gt PPOSE your Lint were to bedividedin 253 equal parts, 
I: take it. between-yaur' Compaſlles, and opening your Setor, 
_- place ane fogt of your ſaid Compaſies on the 23 diyifion of 
the Sedfor, and the other foot on the 23 over- againſt ie, and the 
diſtance between the Fignres:1 and 1: on the faid Sector will give- 
you one equal Diyifionof:your Zine, and the diſtance berween 
2-and 2, will give you two equal Diviſions of it, and inthis mari. 
ner proceed till - you quite run over it, as you deſign, 


LES 


: _ od \ 
Fas 


ST. | 4 UM. To, 


H : To find the proportion between any iwo Lines. : 


\ CET over the greater Line at 100, and 100 on the S eftor, then 
_ DD taking the leſſer between your Compalles, find where it will 
| bejuſtſetoveralſo,or lye parallelto the former,which hapning 
ſuppole at 5O and 50, you may conclude, that the Proportion re- 
quired, is 4s LOO to 5O. 


Ul. To divide a Line « any other Line propoſed is di- 


vided'; that is to ſay, according 10 any Proportion. 


Uppoſe you ſaw a Zine, containing:65 equal parts of the 

Seftor devided into three pieces, the firit containing five 
equal parts of the SetFor, the other fifteen, ſothat the laſt muſt 
be 45 z then ſuppoſe you would divide (after this proportion) 
another Line, containing but thirteen equal parts of the Sefor ; 
Open your Compaſſes at 13, or length of the Lixe to be devi- 
ded, -and putting it over at 65, and 65 on the Sefor, the Pa- 
rallelat-5 and;y will be the.firſt divifion of.the ZLize to be divi- 
ded, and one equa] part of the SeFor invalue.; the Parallel at 
1.5 and 15 will be the ſecond, and three equal parts in value; 
and the remainder (being 9.in value,) will be the third; an 
thus you may doin all other caſes, 


—- 


IV. To encreaſe or diminiſh « Lint in any Proportion. 


Uppoſe the Proportion were as-4to 7, take the-Zire given 

between your {,0-zpaſſes, and ſetting it oyer on your SeFor, 

* at the Figures 4 and 4, the diſtance from 5 to 7 will be a Line 

encreaft (in reſpe& of thegiven one) as zs the Proportion of 4 

' 70 7; In like manner 'you muſt do, if any other Proportion 
- were requir?d.” 

Naw if you would diminiſh a Line as is 7 to 4, put over the 

Line given at7 and 7, and the diſtance of 4 and + is the re- 

guir'd. proportion, LEP M AD ARIH I A” 
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F ND by your Compaſſes how many parts of the equal Di- 
4 vihons of your Sefor will meaſure both your given Lines, 
ſo that ſuppoſing the one to gontain 10 parts, and the other 20, 
ſet the ſecond Line (i.e. the Line 20) over at ro, and 10 on the 
 Sedfor, and the diſtance or Parallel at 20,-and 20 on the Sefor 
will be 49, the-requir'd Proportional. * : Y 
VI.. Three Lines berne given, to find 4 Fourth Proporti- 
onal. 


ps value of the Zines being found as before,and ſuppoſing 
EK Chefirſt to be 10, the ſecond 20, the third 3o, put over 
the ſecond Line (to wit, 20) at 10 and 10. ( the value of the 
firſt Line) and the diſtance or Paralelat 3oand 30. (or value 
of the third Z51e) will be 60, the required Proportional. 


' Of the Uſe of the LINE of SINES, marke. 


with S, - 


I. How to find the Sine of any Angle, «ccording 10 any: 


Raadins, 


eos the $:ne of the Angle you require be fo, take the 

MF" Radins between your Compaſtes, and put it over at the 
extremity of the Se&or, that is to ſay, at goand go, and the: 
Parallel at go and 50 will be the Sine of - 50 Degrees, accord= 
ing to that Radius. 


II, How tofind the Chord of any Arch: 


Oppoſe you would have the Chord of an4rch of 50 Degrees, . 
open your Compaſles at the length of the given Radins, 
| - and putit over at go and go, then take with your ſaid Com- 
alles the Parallel, at the Figares 25 and 25 on the Seffor, (ie, 


_ — > hs Son. 


————— —_——— J 


lobe. . 


V. Two Lines being given, to find a Third Proportional. | 
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 to77T&7 + A above. 90 Degrees, as ſuppoſe 130, make the Angle of its 
= * Supplement, VR. the Angle of 5o as before, and the Angle 


CQUppoſe you are.,to make an Angle of 50 Degrees, draw a 

Line, as (for Example fake) A D,and taking any Point in it, 
as B, open your Compaſles to a convenient Radzxs, and put one 
Foot an B, anddeſcribe the blind 1rch CF, then taking between 
your Compaſlles the Chord of go, according to the Radius of 


the ſaid Arsh, putone Foot onC, and the other marking at 


ſuppoſe E, draw the Lie B E,and you have the required Angle, 
to wit, the Angle EB C. But if the Angle you would make be 


on the other ſide, vsz. E B, A will be the ,Zngle you look for: 
Here therefore you ſee how to find the value of any Angle 
already drawn, as ſuppoſe the Angle E BO, fince 'tis buc de- 
ſcribing a'blind Arch, as CF, and ſetting over (on the Se#or) 
the Radirs of the ſaid eAreh at go and go; for if you obſerve 
where the meaſure of this Arch (viz. C.E) marks a Parallel on 
the Seftor,as before, the Figures there (to wit, 2 5)being doubled 
(and amounting conſequently to 59) will be the requir*'d A4n- 
le. | 
, As for the Tangent and Secaut of any number of Degrees,the 


Noble Author has himſelf ſhowd you. how to find them art page 


dc. 


71. and ſo gentle Reader having faniſh'd my promiſe, I bid you 


| Foe. Mawon,. 


" Secr. VL. 
Of the STARS. 


® 


' A S fortheStars, itis not my ſet buſineſs to meddle with 

them, nor is there any Inſtrument that ſo naturally re- 
ſolves all the uſual Queſtions concerning them, as the Ce/e- 
ftial Globe, for there things appear as they do in the Heg- 
vens themſelves, But becauſe ſuch a G/obe is not always at 
band, I will ſhew you. how its moſt neceſlary Operations may 
(in caſe of neceſlity) be perform'd, even by our preſent Globe, 
and then I ſhall treat of the Pedeſtal, on which all the appear- 
ing Stars are truly projetted. | 


The uſual and moſt neceſſary - of the Celeſtial 
Globe in relation to the Stars are theſe; 


I. To find the Declination of any Star. 

2. To find the Right Aſcenſion of any Star. 27, 

3. To find the DEeremee between the Suns of Aſcenſion, 
and that of any Star, or the difference between the Rig ht «A(- 
| Cenſrons of any two Stars. + | 
4. To find the true place of any Star on the Globe, i.e, the 
| Point that correfponds there, with its then Place in the Hea- 
DEens, 2h h | 
| 5. Tofind the Bearing of any Star according to the Points of 

. 6, To take the height of mT Jeu ſee. 
. 7. Tofind the height of any Star by the Hour tho' unſeen. 

8. To find the Azimmth of any Star. R 

9. To find how many Hoxrs any Star ftays above or below 
the Horizon, - © - 

Io, To find when anyStar riſes or ſets. 

Ii, To find what aClock 'tts by any Star. Wa. 

32. To know the tame of any Star you ſee. 


$ 


OPERATION 1, 
To find the Dechnation.of any Star. 


| $ for the Declenſion of the Stars, fince the Celeſtial 
Globe and other Inſtruments, that ſhew their motions, 


 petform this Operation by their make. (for on them the Szars 


.are always plac'd, according to their reſpeQive'Declenſions) 


we ſhall require here a: proportionable Conceſſion, viz. That 
in ſome of the. vacant parts of our Globe there may: be a little | 


Table, containing the Declenſron and Magnitude of the 'moſt 
noted Srars, \as alſo the Degree-of the Ecliptich, which agrees 
with their reſpe&ive Right Aſcenſions : | that isto'{ay, a Table 
containing! their  Declenſion and Magnitude , with the Swns 
Place in the Ecliptic, when his and their Right Aſcenſion are 
che ſame ; and the ſaid Table may be made in the following 


Manner * | i 


| The Table for the Stars, 


Mag. "Name. "Declenfion, - Deg.'Eclip. 


1. Bulls Eye, © 1'5' - 48, T.. 6. 
.1.. 'Lions*Heart. *b4" 23. © 26; 

I. Aritarus. FI © ge: © LON 
2.2." '*Lirole Dop.,". 1 6 oo Su 9. 


2. -Meduſa,or Algol. 39 40. SI 17. 


And fo for as many as the Globe-maker thinks fit roexpreſs. 


OPERATION II 


To find the Right Aſceuſan +af . any Star; 'Vage ofuche 
\Lian's Heart, a 


Hs found by the Table, thatthe'Zions Heart - has: the 


ſame Right eHſcenſoon with the Sw, when hes js in+the 
26 of 9, draw your"Sarng.:over thatDegree of he Evlipric, 
and it will cut the e£quator at almoſt 148 Degrees,, for the: 


Stars Right eAſcenſion, _ | OPER 


"CY i. —_—. "7G OM —_— > OO IO jor” 4 


OPERATION I. 


To find the difference betizeey, the Suns Right Aſcenſion, 
and that of any Star, as alſo the Difference of the Right 
Aſcenſians of 419 two. Stars, 


LJ Aving found by the former Opsration, that the Right {f- 

c:nſion of the Lion's Heart i towards 148 Degrees,and that | 

the * SANS ( ON v.y7 the! w.of April) 1$ Near 2 8, the diflerence oo - Fo 
| (by SubſtraRion)) will appear to be about 120 Degrees, or (by pag. Ig. 
the igtermediate Hour Circles) 8 hours, Inlikeimagner, ha- 

ving found (for example ſake) the Little Dogs Right Aſcen- 

fon, to be about 110 Degrees, the difference between it an& 

that of the Liows Hearsis:38; or'2 bours anda half... 


OPERATION IV. | 


To find the Place. of any Star on: tha Globes 1. «. the Polnk 
that correſponds with its then Place in the Heavens. 


JAving found by the foregoing Operation,that the difference 

between the Suns Right Aſcenſion and the Lioys Heart, is 

about 120 Degrees, or 7 fabſtra& the ſaid hours (for- il 

ſo much the S»n:Riſes and Sets now before the Star). from the 

tie given-(ſuppoſe from 10 at Night) and the remaining. 

2 hours ſhows you, that the Star is at that. moment in: ſome 

part of the Haur-circle of 2 in the afternoon, or thereabouts ; 

{o that the BeadreRily'd to the Stars Declenſion, and' moved 

its Nooſe'from the Pole to the ſaid Howr-Circle, determins 

the very Point or Place requir'd, Thelike may. alſo be per- 

formed byyour Compaſſes open'd'from the Pole, at the Com 

Plement of the Stars Declenſion, LIE | 
. Buchere you muſt'remember that the readieſt, way Kill to 4 Memoran: - | 
tind the preſent place of a Star is by its Almncautar and Azi- 7: -.— 

math, for where theſe Circles interſe&, there-the Srars then 
Place will be; and as for the Almacantar and Azimuth of a- 
o Star, they are found by the 67h, and 8h, Operation of this 
vFetigh, — OPE. 
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* 4th, Scitvon, 


OPERATION V. 


To find the Bearing of a Star at all times, 


PF Aring found the rue Place of the Lions Heart by the for- 


mer Operation, if you draw your String over it from the 
Zenith, "twill cut the Horizon at or about S. W. for its then 


Bearmg. 


OPERATION VI. 


\ 


T0 take the Almucantar or height of any $ tar you ſee, 


Ecauſe Stars caſt no ſpade, you muſt take their Height as | 
you do the Ss when he is oyercaſt, and therefore con- | 
ſult the firſt Operation of the firſt * Sotd-03, or the 51h, of the 


OPERATION VIL 


To findthe height of 4 Star at any time,by the hour tho” un- 
ſeen. 


H E Hour being (v. g.). 1.0.4: Night, on the 10 of April, 
'* the Sans place is where his Parallel cuts the 10: « {lock 
Hor Circle, ſo that knowing by the difference of their Right | 
Aſcenſions that the Lions Heart 1s(v,g.)8 hours bebind theS#», 
you may: conclude the $:4r tobe ſomewhere in the Hour-Cir- 
cle of 2 :n the afternoon, to wit, in that Point, which anſyers 
to the faid Stars Decleyfion ; having therefore its Place, draw 
but your String from the Zenith over it, and mounting your 
Bead to it, if you move your ſaid Bead to the Meridian or 
Quadrant of Altitude, 'twill lye on or about the 45th. Degree 
forthe required Height, Ls 
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6. The Deſcript, and Oe of 


OP ERATION VIE. 
. To findthe Azimuth of any Star. 


Fi but the Lions Heart's Bearing,or his then trve Place in 

the Heavens asbefore, and the String will cut the Hor;- 

Con on its truee Azimuth. Now it you ſee the Srar, you may 
=p6;erbins Opergtion without any of the former Poſtulats ; 

or placing your Globe on a Meridian Line, and holding your 

S$:rimg ſtreight from the Zenith, do but more it.in that poſture 
by the dire&ion of your Eye (as we ſhow'd you in the firſt =] 
* Section) till it be in the ſame Plane with the Star, and the , 0 | 
Degrees of the Horizon under your String, give you the 7e- , _ ih 
quired eAzimuth, which will now be about 45 Degrees Weſt- 
ward, - 


OPERATION 1X. 


 Toknow how many hours any Star ſtays abowe or wnder 
LE: - the Horizon, 


R £5 the Bead to the Declenſion of the Lions Heart, and' 
moving your String on the Nooſe from the Pole, will 
the ſaid Bead touches the Horizon on the Weſt fide, ſee what 
Hour-Circle cuts with it. yhere, and you will finid it to be that 
of 7 and a quartgr or thereabouts; and this doubled (making 
in all ſome 14 boxrs and a half) gives the true time of its ſtay 
above the Hori7 on; ſo 4 and three quarters: doubled (T mean 
the Hoxy-Circle which Interſeas with it on the Eaſt fide) gives. 
Jau 9.houts and a balf for its ſtay below the ForiJon. 


OPERATION &X. 


To find when any Star Riſes or Sets: 


Aving found by the third Operationghe difference between ; 

_ the Suns Right Aſcenſion and that of the Lyons Heart to. . 8 

| be 8,bowrs onthe 10th of April;and having alſo found i; Ning """*M 
bo da Ls FER TODD ore-- | = 
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foregoing Operation, that it Riſes whete the Hour-Cirecle of 
4 and 3 quarters icuts"the Z8r470n; andiSzts. where that of 7 _ 
anda quarter do's the like, add the 8 hours difference (becauſe 
the Star is naw ſo much behind, ,or-rtoo. ſlow for the Sun) to 4 
and 3 quartcrs, which making 12 and 3 quarters in all, ſhows 
that the Star riſes at 12 a Clock; and 3 quarters in the after- 
noon; and by adding itto the aforeſaid 7 and a quarter, thart it 
ets at 15 andaquarter, to wit, at z and a quarter in the mor- 
ning. + 


OPERATION. XI. 
To find what a Clock "tis by any Star. 


Five (v.g.) on the 10th. of April found the true place of 
the Lyons Heart, on theGlobe, by ſome” of the former 
ways,as (for Example) by its Height and Azimmath : 1 fay ; ha- 
ving thus found the Stars tr#e place on your Globe (which hap- 
ning'(v.g: ) tobe in the 2 a Clock Circle ) find by the third Ope- 

ration the difference between its and the Swns right Aſcenſion, - 
which being $ hoxrs, add itto the ſaid 2 (for the Star is as we | 
ſaid $ hours now behind or too flow for the Sn) and the then 

rue hour will be 10 at night. 


OPERATION MII 


To know the Name of any remarkable Star which you ſees 


BY a Stars Height and Azimuth you may (as we have ſhow'd 
you) {pp find its preſent true place on the Globe, and 
conſequently its Declencon;as being the neareſt diſtance between 
its {aid Place and the -£4quator;fo that your Tables of Declen- 
ſion gives you.its Name ; and ifthere ſhould betweof the ſame 
Declerfion then their right Aſcenſions (being different ) will 
reſolve the Doubt. | i 
To conclude, all the former Operations may be yet more readi- 
ly performed, and that without an) Table, if the Gloke-maker 
Place: 10 or 20 of the moſt noted Stars (which will be evongh'? 
An 


o 


A Memoran- 
0971, 


a 


ſatisfy any ordinary cariefity) on the Globe it ſelf, according to 

their true Longitude and Latitude ; for then their Dedclenſrons, 
Parallels, and right Aſcenſims appear in a manner at firſt view, 
which muſt needs therefore facilitate the other Operations, 


of ePEDESTAL. 


TJ 'H'1S you ſee that our Globe(tho' it be aTerr:f1a/ one) may 

©. (in caſe of neceiſity) be ſerviceable in relition to the 
very Stars ; but becauſe all Operations that have the leaſt 
-RefleQion in them, ſeem intricate and troubleſome to ſome ,, 
have here adjoyned (for them that will be at the Expence of 
the beſt ſort of theſe Globes) a moſt Facile way, that ſhall re- 
ſolve in an inſtant, all the former Queſtions and more; for there 
is not only a Steriographical Projettion on the Pedeſtal of the 
appearing Stars in our Horizon, butore alſo fo ordered, that it 
_ obviates- the inconveniences which make Sroffi:rs admirable 
Aſtrolabe ſo.much negleGed of late ;' for ſome ſay, there 5s no: 
finding A Star enit without much poring, tho we ſhould know 

near what (onſtellation it lyzs ; others, that when we ſee a Star. 
there; we areſtill ignorant to what Conſtellation it belongs ; ma- 
by quarrel ar thegreat confuſion which the Azimnths, Almu- 

cantars, and other Circles expreſt on it make ; and ſome again. 
obje&, that the numeral Figures belonging to the ſaid Circles: 
are oftentimes ſo hid by the (id part of the Rete, that we cannot 
without-a new-trouble and mation perform the intended Opera- 

tron I ay, this Projettion on the Pedeſta! (beſides ſeveral other 

things) ,obviates theſe inconveniences, as you will preſently ſee. 


The” Explanation of the Circles and Lines: of the whole 
| © . Projedtionwor Pedeſtal. 


"F HButtermoſt Circle (ir Sch. 1.) or. Limb SE NW; of the 0f the firſt 
* Jower or firſt Plane, repreſents Circulum maximum ſem- 
 ferlatentingy, or (if you think'that too large) what Parallel you 
pleaſe. It may | be conveniently nine /nches. or a little 
| more it: D;ameter; if the! Globes be .a Foot, and being; of fine 

Paſtboard or thelike ſubſtance, itisto be let Mmto the SE. 
a | = WHOICN: 


lane and its: 
bigneſs. 


i 
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which is purpoſely made Cradle or Frame wiſe, that it may (by 
your hand unde cneath) be eaſily turn'd round, and be alſo ta- 
ken quite out, if any particular or extraordinary occaſion 
{ſhould require it ; Nay, the whole Pedeffal maybe pulled off, (if 
you think fic) from the handle or Fuleram,and us'd apart as a 


'Of the Circles 
and Stars on 


it, and how ; 


they are plas 
.ceds 


diſtin [nſtrament, | | 
2, The great Circles deſcribed on it are only two, v7, the 
equator (VY /£ = #) and the Ecliptic (Y S = W) divided 
into the 12 S:gns, with their gradual ſubdiviſions. Now (ſince 
it will be no incumbranceto your Plane) you may expreſs on 
it alſo (it you pleaſe) the two Tropics, by two fine Circles, 
that of Cancer touching the Eclipric at S, and that of 
{capricorn at W, And as for the Limb, it is divided in- 
ro 360 Degrees, for being in Projection greaterthanthe e-Equa- 
tor, *cwill prove more uſefal in all the Operatiohs, that con- 
cern ſuch Diviſions. Nor are the Circles or $tars placed here 
as on the Globe (I mean according to the Degrees of a Yua- 
drant equally divided) but Steriographically projetted by half 
Tangents, i.e. as they would appear and fall on an e£quinottial 
Plane, or a Plane parallel to it, were our Eye in the Pole, of 
which more hereafter,as alſo the Cexters and _Radins*s of each 
Circle, when we come to the Deſcription and Demonſtration of. 
the whole Projefion; and in this manner alfo (to wit,by half 
Tangeuts) the Line P. E. isdivided, which ſhows the Declenflon 
of any Star, | | 
Thirdly, The Stars being all plac'd on this Plaxe accord- 
ing to their reſpe&ive Right Aſcenſions and Declenfions ; and 
by the way, when you once know how to find by-this 'Proje- 
Fon the Right Aſcenſion and Declenſion of a Star (as you 
will preſently do by the following -Inſtrufions, that concern 
operation) you will then alſo know by the help of Aſtrono- 
ical Tables. (which give each Star's Right Aſcenſion and 
Declenſfion) how to place them here : Ilfay, the Stars being 
all plac't on this P/ane, according to their reſpeRive Right 
aAſcenſions and Declenſions,they are to be Marſhall'd. and re- 
duc'd into Conſtellations ; and therefore you mult ſuppoſe 
£]ither fit Pift#res drawn about them to expreſs what they are, 
or that the utttermoſt 'F:ars of each be join'd by a fine 
Prick't Line, which will, give you perchance, the moſt clear 
and jult repreſentation of them, and conſequently ae” 1) 
Calle 


| eaſieſt way for the finding them out-in the Heayeas ; But 
| | fince Pifiares have coriventencies and great ones alfo; for 
thus without conſulting the written names, we cannot only-find 
preſently (even a far off) the Conſtellation we ſeek after, but 
know at the ſame time the Place of each Star init, which Place 
| for the moſt part gives the Star ity ordinary Name: I ſay, ſince 
| Piftares have great Conveniences, let them be-us*d ; but then 
- | they muſt be as faintly and fimplyexpreſe'd as can be; for 
deep ſhadows, and unneceſſary Flouriſhes both diſtra& the 
Fancy, and cauſe even the Stars that are expreſsd to be leſs 
l conſpicuous and obſery'd. | 
: Foxr thly, When the firſt Plane is thus garniſhed and plac'd of che ſecond 
F in its Fram?, thereis another of the {ame bigneſs, either of Planegandi:'s 
, Glaſs, or Talk (repreſented by Scheme the ſecond) to be put #enP. 
- over it, and fixt or faſtned in the uttermoſt Afolding or 
p, Leage of the Pedeſtal, And here be pleag'd (for diſtin&tion 
f ſake) to remember,that by the Terms Fir#,and Second, theſe 
, two Planes are diſtinguilh'd, and that by Prejettion is meant 
BU che white Pedeſtal,or Aſtronomical Machin, which (as 1 
: ſzid) may beraken off, andiufed apart, as a particular /z- | 
- |  fframent. | | 
4 Laſtly, the ſecond Plane (repreſented, as I ſaid by Scheme 


the ſecond) has its Limb S.E, N.W: divided (beſides the 
ſubdiviſions or Quarters) irito 24 Equal parts, by ſomany 
freight Lines, drawn from the Center P, and figur'd (I.11, 
HI, &c.) according tothe hours -of a vatural Day, As for 
the Circle HRS T, it repreſents the Horizoy ; and the Cir- 


4 Fw j_ 


Lf cilar Pricks within it give the Almucantars and Azimuth; 
nj of every 16 Degrees; for (on the one fide) if you:confider 
- | the aid Pricks as To many Cireles aſcending from the Ho- 
a 1r:20y towards the Zenith, the Figures along the Lines, P $ 
| and PN give you from the Hor/zoz upwatds the height of ; 
of that Scar whichtonches any of them, On the other fide; if 
” | you conſider them in File, (1 mean as-{o many Arches paſ- 
- fing thro' the Zenith, /and terminating in - the \Zorizoz) their 
© | d%iftarice from P'$(the Sontheryparrof the Zferidian) ſhaws 
© | thee 4umuth of the Star next any'ofthem, bythe-Figures 
Fi ah Arch from Arch, if the Pritks were allof the fame 
Find or Species,” there are mu here, 9z2, one __ 
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aud ſimple Pricks the other of ſmall 4[fricks: alternatively 
plac'd; ſo that 'tis but obſerving of, what Species the Prich 
next a Star is, (as ſuppoſe an Aſtrish,) and then following 
with your Eyea File or Arch of Aſtrisks *cill you come to 
the Horizon ; for the Figares at their termination there gite 
you the requir'd efzimnb, Tius then, the confuſion which 
the ſeveral Almucantars and Az:imyths would make (were 
they all deſcrib'd on the Plane) is avoided, ſeeing.the Plane is 
now. leſs fill's than if the A/mucantars, were only exprelt on 
it-; for disjoyn'd Pricks circularly plac'd occupy not the room 
of a continued Circle, and yet each Row or Circle of the ſaid 
Pricks perform both the forementioned Offices, , 
\ | 


How to operate by the Projedtion or Pedeſtal, 


TRS T the Reader muſt remember, that. T call Re- 

- Cifying the firſt Plane; the placing and adjuſting it {6 
that all the | F:ars. may; appear above And below the ZoriJoz, 
as they then really do in the Heavens themſelves ; which O- 
peration being a main and principal matter (for all the other 
are in Truth but fo many Deductions: or Coro/aries) I will 
now begin with it; nor is there any thing here requir'd but the 
height of ſome Star in view (as the Ziorn's Heart, or the like) 
which you may fiad by the Globe. as. you do the *,Sar?s or 
+ Moons height as.I mentioned * before. Now for cleernelſs 
ſake, let us ſuppoſe this Star to be about 45 Degrees high 
Weſtwardly, and then it you. move your - Plane till the ſaid 
Star, lyes thus under a Prick of this-height, you haye (wichour 
ever moving more- the Plane) che ſeveral following Opera- 
tions at a fime: - | GE TT Wie er 9s pane 

Firſt, You fee all the Stars -that.,are then above the Ho- 
riz9n and below: ic; for all the painted ones within the Circle 
HRS.T, on the ſecond Pave repreſent the real ones then- 
inſight, andthe reſt thoſe that are below the Horizor, Se- 
condly, You fee what: Scars are-Riſng, what-are Setting, what 
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ly in, a Declining ſtate: vut alſo (by 


muth” is 45 Degrees." 1. Fourthly, You will ſee his Bearing, to 
be about'S-W. if you follow the eAzimnthal Arch to the 
| Nantical Charafters there, . Fifthly, You ſee that the Hour 
of the Night is 10, by obſerving. under what Hour. Line 
che 10th. of April (i.e, the day of the Month, the Szxs place in 
the Echprick)lyes. Sixthly,By any real or imaginary HourLine 
that -runs over. the ſaid Star, you find his Right Aſcenſion to be 
near 148 Degrees;tor thus the ſaid HourLine cuts the Limb.Se- 
venthly, By his being behind the Sx» about 8 hours (as appears 
by the Hour Lines that paſs over the Star and the Sxns place) 
you bave the difference of their Right Aſcenſions, which amounts 
to about 120 Degrees. Erghthly, Which is the moſt ſurpri- 
fing (and not pertormable even by a Celeſtial Globe) you no 
ſooner ſee thele things' in relation to this or any other parti- 
cular Star, bur at the ſame time alſo (even without touching 
your Projettion) you haye them in relation to all the Stars in 
general; for when the Firf Plane is reftify'd, we have (be- 
lides the Hoar) the Heighths, Azimuths, Bearings, Right A- 
 ſcenſfions, &'c. of all the other Stars above the Horion. 
* _ Concerningthe other Operations,they are more reſtrain'd,as 
- being pgculiar tothe Star you enquire after ; for if you would 
know whenthe Lions Heart Sers,(which for continuation's ſake 
_ we will call the ninth Operation) dobut moye your firſt Plane 
till the ſaid Srar touches'the Horizon, and the imaginary Hour 
Line that paſleth over'the $«x*s place in the Eclpric, ſhow's 
you, that 'twill be then about 3 and a quarter inthe morning. 
 1oly. By the Fig#res about the HEiR_n, you will ſee atthe 
ſame time, that his Occaſive eAmplituae is near 23 Degrees 
Northward, and his then Bearing (by the Naxtecal Caratters) 
to be W N W, or thereabouts. 

11, - By the imaginary  Hoxr-line that then paſles over the 
ſaid: Star (viz. that, of about 7 and a quarter) you have: half 
the time of his conſtant aboad above the Horizon, and conſe- 
quently know, that from his Riſing to his Setting there are a- 

bout x4 hours and an half. ay 4 

12: By reaſon that the imaginary Hour-line of about 7 and 
aquarter paſſes over the Star (as we {aid)at his Setting, it fal - 


loys that it's Aſcenſional difference (i.e. the difference between irs | 


. vibes ont 
following the Prick next 
him to the Heri7on, according to-1ts Species) that his 44zi- 
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of 18-Degroes, 


(which isthe 26 of 
Riſes (vi7, the 26..of = ) you ſee that on the 8th. of Angſt 


| , _ Fi g : 
. b $ + * 
, $ | Js »%, N , 
f 4 ; ET p 
» o \ 1 d: : P 
nr 


13. By the os ge the Ecliptic that Sets with the Star 
©) and bythe oppoſite Degree which then« 


- he Sets eAchromically, and on the 2, of. February (oſm. 


cally. | 
f 4. Remove the (aid Plane, till the faid Star bruſhes the 


Horizon on the Eaſt-fide, and by the precedent method (nm1a- 


tis mutandis) you will find when he R:fes, what his Ortive:Am- 
plitude is, how he then Bears, how long heis under the Horizon, 
when he Riſes Coſmically, and when Achroxically. | 
154, By placing the point of a Pin or; Needle, on the 
Claſs over the Lions Heart, and then moving the fir/# Plane, 
til! the divided 6 a Clock Hour-lineP E, lyes juſt under the 
ſaid point - the Divifions there will ſhow its Dec/ination to 


beabout 13 Degrees and 33 Minutes, The like you may do 


with your Compaſles ; for if you take the Diſtance betiyeen the 
Pole and Star, and meaſure it on P E, you have what you ſeek 
for. _— 
Many other Oper ations are performable by. the Projetion, - 
touching the Srars; bur ſince thef&are the moſt material ones, 
and ſince I have not time to treat more fuſely, I leave the reſt 
to be found out by my Reader-himſelf, who may-eafily do it, 
if he underſtands either the (a/eſt+4! Globe, or any Inſttament 
belongiog to the Srars, And here he is to remember, that 


eg : A 6 * . | 7 0" "= ' '. 
*wo Mem knowing butthe Hoxr atany time, lethiny pat the-Surs place, 


7 EHAUNIS» 


or day of the Month under the Honr-line, that' correſponds 
with it, and the ProjetFion will be rettified, and confe uently 
(baving a true view ofthe then-poſture of the Hoavens)he may 
opperate as before. Inthe next place;if he knows butthe Syns- 
place in the Eclipric of the firſt Plane,” and opperates with the 
ſaid place as if it were a Star, heimay- find out the former 
Operations in relation' to the Sn it felf; that'is to ſay, 
he may at that moment know his Height, Azimuth, Bearing, 
Amplitude, &c. - | db nc 
16. If you would khow the Stars inthe Heavens, you-may 
alfo do it bythe help of this Proje#ion ; for your firi# Plane 
being refified, it gives you (as I ſaid) the true pollyre of all 
the Stars; ſo thatif thoſe you ſeek after be near the Horizon, 
#e#49:an, or any other noted Quarter, thoſe on your Plane 
NCATr- 
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near its H, Or1L0n, 


its 4Zimath (according to any of the former DireQons) then 


% 


whatever $7ar on your Plane has the ſame; -it will be that you 


ſeek after, and conſequently you have irs Name. Now know- 
ing once a Star, your faid firſt Plane ſhows you what they are 
that lye abont it, and ſo by degrees you may run from one'to 
another round the Heavens, Nor need you, as tothe knowing 
of the Stars,be fo exatt (either in reftifying your Projeftion,or 


in having the hour of the night, or in taking #he Heights, and 


the like) as in other Operations: for, by the bigr,cis of the'Srar, 
py 1ts nearneſs to ſome remarkable one, and by twenty other 
barticular properties, you will be ſo regulated and confined, 
that-you may þfely conclude, when you examine your Projett;- 
on, that the real Sar you ſee, can-be nvother than ſuch and: 
ſach a one. | hr apdte £ ; 


How ts Deſcribe the PROJECTION. 


FAvirg:thus ſhow'd you the nſe of the Pedeſtal or Projetts- 

XK. 0.1 ſhall fall on the way.of Deſcribing it; and (accor-- 
ding/to my manner all along ) on the Demonſtration of 1t alſo, 
eſpecially ſince it conduces to a more eaſy comprehenſion of all 
Steriographical: Projeftions ; and it I bea little. longer than or- 
Cinary, it.is now. no great mattes;for-T have ended all the Ope-. 
rations Lintend at preſent, fo that whact is. here further ſaid may 
be:omitted without inconvenience; if the Reader be:diſguſted ar. 
Speculation: 3527 4 8 bas > LMnWBo 45 
As for the nature of the Projedtion, tis Optical, repreſentin 


third Book of Exclid, which proves, that the Angle at.the Peri- 
phery is but 5; that.at the Center ; for from thence 'ris infer'd, 
thatif placeing our Eye on. the ſuperficies of the Sphere (v.g. 
at the Soxth Pole) we look into irs Cavity, the {ngle made at 
our Eye, by the two Rayes that iſſue from it (the one along or: 
throw? the-4.x:s to: the oppoſite Pole, and the other to a deter- 
mined Pot) willbe the eZngle only of half the- value of: the 
Agch, orreal diſtance between the two Objetts,, e. between the 


ſaid: 
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CO > The Princisl 
all things in the-Heavens, astbey.appear tothe Eye, from ſuch s;; which bo 


and ſuch a- Station, and; nor according to their true and real Proje&on dc -- 
diſtances. 'Tischiefly-founded-on the: 20th; Propoſition. of the pends. | 
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ad Oppoſite Pole. avd Point -; now {ince, any Diamter on 
he Plane of the Equazer (for that, or ſome Parallel Circle 
to.Jt,, We. now PRs to be.the Plane of our. preſent Projettion) 
meeting with thoſe Rays, will be the Tangent of the Angle they 
make, which being in value (as we ſaid) but half the real di- 
ſtance,between the ſaid Objefts, ir muſt rieed follow, if any 
Star, or Point inthe Heavens be diſtant from this oppoſite Pole, 
ſuppoſe 20. Degrees, That the Tangent of 10. Degrees from, the 
Center of the Projettion (which repteſents the ſaid, Pole) gives 


1ts ti442. apparrent place there, and the UKe Is to be {aid of any 
other diſtance. _ MAS Bud OO hey Oooh 

. T ſhall, nor trouble the'Reader with any Scheme to demon- 
ſtratethis further, becauſe (being fully treated of by Agaile- 
n:4s-and others) tis obvious enough'to all Afathemat icians; and 
as for new Beginners .(if they, deſire a fuller conception of it) 
let them but apply themſelves to any man vers't in Projettions, 
and in the ſpace of ten Minutes he will ſhew it them more clear- 
ly and naturally, by S:rings fitly placed on an Armilary 
Sphere, than I can here in many hours; therefore fuppoſing 
(if toſuch, what I have already faid be nor evident) that the 
Heavens may be thus projetted by half Tangents, let us PREY | 
ro the way of doing it, that (is to-fay, to the finding of th Cly- 
zers and Radins's of all the Circles which conduce to the before 
mentioned Operations. | | 
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Of theConcen- As for the Concentric Circles of the firſt Plane, to wit, the 


Eric Circles, 


e/ Equator , the Tropics, andthe Limb, which is (as I faid) 
Circulns maximns ſemper latentiam, or ſome Parallel; to it, 
there is'no difficulty in deſcribing-them- ; for having drawn at 
right «Angles the Lines NS and EW (repreſenting the four 
(atdinal Points) throu'P,. the Center, or projetted Pole, it 
you open your Compaſſes at the Tangent of 45 Degrees, and 
place one foot 'on the ſaid-P, you - muſt needs--proje& the 

e Equator; becauſe being diſtant from either Pole . go De- 
grees, the Ray thar touches it, and that which runs along; the. 
eAx1s to the oppofite or North Pole, makesan Angle at your 
Eye (as we ſaid before) of only half ſo much. In like man« 
ner, the Tropic of Cancer being 66 g. 307. from this Pole, the 
Tangent of 33 g..15 m. gives his Radius, as the: Tangent.of 
56.4. 45 %% does TPoRns, whoſe realdiſtancefrom theſaid 


 PFaleis113g. 30m. tor it lies 47 Degrees beyond' the former 
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Minutes. % Sed, gy ds 
Now for the main matter, to wit, the great (Circl2s whith fall 7 general 
0b/37uzly on the Plane, take this eaſy general Rule for them all, \; e for pro- 
Torn MAINS ac nies Pots {wade porreat ls  feerang the 
viz. That ther. Centers are diftant from the Center of the Pro preat Obli Tile 


Pole of the World) and the Stcant of the ſaid Di;z#ees 5 their 
__ECIISTESESE ITT ITT er rr 8 (&. 

Suppoſe then you were to project (v.s.) the Ecliptic, which Of projefing: 
is the only o91:q#e Circle of your firſt Plane ; you know that its the Echptic.. 
Northern Pole, (being in your Mr44ian) 1s diſtant from the 
«North Pole of. the World 239. 30. Open therefore” your 
Compaſſes atthe Tanzent'ol thoſe Degrees, and place' onieFoor 
in P;and the orherwill give you'in the Zine Þ N (the Northern 
*balf of the Aeridizn of your Plane) vr inthe LineP'S, (the 
Soxthern half of the ſaid Aeridian) the point D, for the re- 
quir'd Center, D then being the Center, open but your Com- 
paſſes at the Secant df the faid Degrees, and you” have the Ra-" 
 dizs;” Nay, the D/tEance from” D toe; or from D to w, the: 

Eaft-and Weſt Points of the £Equator {or points where the 
*Eclipric inter ſets with the &Eqnator on the Sphere) gives this. 

Secant 5; for if P D be the Tangent of 23 g. 5am.then Deand. 

Dw are (you ſee)che Secants. '. Burbefore we demonſtrate the 

aforeſaid Ree; let us make an end with rhe great Oblique (ir- 

"ole of th I964 pore or ſecond Plane, which'are only the Ho- 

TI) 1 T, andthe Azimmnrhs of every ro 'Deprees, expreſt 

"(as faid) by pidin Pricks and Aﬀtriggs. ws As TOO 

_ As for kiogka'g $- the Horizon, "it is (you know) the Z'+ Of projeAting: 
*nith, whichbeing diſtant in your Meridian 38 g. 30. South- * be Horizons 
"wards from:the North Pole” of the'World, it muſt follow by | 
, the former Rule, that the .T angent of 38 7. 39mm. 'or Comple- -4 
vation) from'P” (the Cenrer oF the ProjeBtiony ll wt 
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\ the: ft and, Weſt points of the 2 Equator, ( or Pomts wher the 


_ #707 itn cuts the AEquinotial Colnre) gives this Secant; for if 
Þ kh be the Tanpent of 38g. 399. he and hy are the Se. 
Of projefling £415. 3-2 + | $5 #1 40 $94 
the primary The Poles of all the: A7imnths, are (as every body knows) 
Vertical»:  jn the; Horizon, . now that of the Primary Vertical, being in the 
\'. Aferidian alſ9,. 'tis diſtant in the Heavens (on the North. ſ7de 
. of.your Meridian) the value of the Elevation, or 51 g.- 30m. 
ſo. thatby the foregoing Rule (P V) the Tangent of thoſe De- 
Orees will, from the Center P (Northward, )give you inthe Me- 
 ridiap of the P/ane the Center of this Circle, and the Secant the 
Radins. Nay, the diſtance from V-to.e, or from V to w, the 
Eaſt and Weſt Points of the eZquator, (or points where the 
ſaid Primary: Vertical cuts the £quinettial Colare ) gives this 
Secant ; for it Þ V be the Tavgent of 51g. 30'w. Ve and Vw 
are the Secants. Belides, where the moving foot of your Com- 
paſſes (thus extended) rouches the Meridian of the. Plane, 
there will be che Zenith in-projedtion, and conſequently diſtant 
from P(Southward,) the Tangent of 19 4, 15,94. or half the. 
{Complement of the £/evation;; for our Zenith-lyes in the Me- 
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 ridian 38g. 30m. beyond the Pole on the Soath-ſide of the 


Sphere or Heavens. | = 
Of projetting, As tor the Cent ers of the other Azimuths, tho there be no 
the reſt of the. T ables calculated to ſhew how their repeRive Poles are di- 
Azimuths. tant from that ofthe Plaze or Projeftion, and 'conſequent- 
lythe aforeſaid Rule may ſeem-uſeleſs, yet by reſolving a Tri-/ 
@nzle,theſe Diſtances may be found, as alſo the value of the 
'. Angle, made by your Meridian (or 12 4 Clock honr (rele). 
Ku; <2 Afcridian, that paſſes throy' the propoſed Degree of 
_ the Horizon, ſothat the Rwle ſerves as before : for-if ou draw 
8 blind Linethro? P, that makes an Angle with Þ N,: anſwe- 
rable to the value of the Angle of thoſe-two Meridians in the 
faid Triangle, the TangHnt of the- diſtance found.between the 
Pole of the Plane and that of the propos'd Azimath willftill 
give you its (enter fromP in the Gig blind Line, and the Sc- 
-#n expedite. But you may avoid the Reſolution of a Triangle, by the uſual 
way of finding expedite wo. vis by. drawing thro'N" ( the (rover of the Pri- 
che ford Cons wary Vertical, ſhun as before) the blind Line KM: at Right 
Gin, © AugleemithP, N, (the Northermpart of the Meridban of your 
| anos — 
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Plane) and then pricking on both fides of the ſaid V (ZV be- 
ing Radirs) the T angents of all the Azimuths you would ex- 
preſs, as (for example) thoſe of 10,20, 3 0 Degrees,&c, for the 
ſaid Pricks give their Centers,and the Secant of thoſe Deg, their 


| Radins. This Way alſo agrees not a little with the above menti- 


oned Rule ; for if the diſtance from V (the Center of the prima- 
ry Vertical) to 10 (the Center of the Azimuth of 10 De- 
grees) be the Tangent of thoſe Degrees, 'tis evident, that the 
Radins Z, 101s the Secant; and it this be the Secant, the di- 
ſtance from V to'10 is the Taygent. Thus then in ſhort may 
be drawn (mutatis mutandis) all other great oblique (ircles 
in any Steriographical Projection, when their Poles lye in one 
and the ſame Czrcle ; and now fince the aforeſaid Rule agrees 
even with this uſual way of deſcribing theſe (cles, I will 
here Demonſtrate it, having done with the great (3rcles on both 
our Planes ; for as to the Hoxy Circles, they are all ſeen in Cul- 


tro, (that is to fay, they lye dire ly under your Eye, and con- 


ſequently are in projeQion freight Lines,and diſtant(as on the 
Sphere )1 5 Deg. aſunder;T ſay,fince the Rule agrees not a little 
with this way, and that I have done with the gyeat C:rcles both 
Planes,l will now demonſtrate it by the t:yo Lemmas that follow. 


The Demonſtration, 


I. _ He Secant of avy Arch is equal to theTangent of the Lemma Tr, 


ſame Arch more by the Tangent of half its Comple= x. 
ment. That is to fay, CE the Secant (for example 

ſake) of 60 Degrees (in Scheme 5) is equal to E B (the Tan-** 

gent of 65Jand to BA the Tangent of 15,0r half the (omplemene- + 


of 60: For the Angle EC A being equal by Hyp. to the Angle , 


A CH, becomes equal to * the .Lngle E AC. therefore E A is 4 On I, 27Te 


equal tot E C, and conſequently EB plus B A is equal to EC, 
QED. | | 

_ II. The Tangent of any Arch greater than 4x5 Degrees is 
equal to the Tangent and Secant of double its Exceſs above 45 


Deg. (in Sch, 6th) is equal to CD Secant of 2 Degrees plus' 
DB Tangent of the {aid Degrees ; for the Angle D CA be- 


ing by Hyp. t <qual to the gle ACH becomes equal tothe 
__ V Angle : 


= 


Sch. 6. i 

. 72, Lemma 2, : 

Degrees ; that is to ſay, AB Tangesr ( for example) of 46 " [{&Y 
D/- _ 


M——— 
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T6, I. 


fied, 


he Ecliptic . {AN 
_ 7 jeftion (for example ſ:.ke) of the Eciipric, and fee how it a- 


Angle DAC; therefore CD isequal to* AD, aud conſe- 
quently A D plus D B is equal to CD plus DB. 
Theſe rwo Lemmas being premis'd, let us conſider the Pro. 


grees with our ſaid Rale, towit, That the Centers of all the 
Pprojcfted great oblique Circles are aiStart from the Center of the 
Projection, the Tangent of as many Degrees as their Poles are 


 diftant from the Pole of the Plane on which the Projection is made 


and that the Secant of thoſe Degrees gives their Raains's, The 
Eclipric is to touch both Tropics on the Solſtitial Colare or Me- 
Tidian of the Plane, becauſe it touches that { olzre thus in the 
Heavens, and on the Sphere ; ſo that Ly Conſtration P S 
(the diſtance in Projef:0u between the Center of the Plane and 
the Point where the Ecliptic rouches the Tropic of Cancer) is 
the Tangent 33.15 '. or half 66,30, (its real diſtance on the 
Sphere from the North Pole) and on the other fide PW (the 
diſtance in Projeitien between the Center and the Point where 
the Eclipt;c touches Capricorn)is the Tangent of 56.45. or halt 
113. 3O'. its real diſtance as before. Now D by Conftrutticn 
being diſtant (on the Meridian or Diameter of the Plane) from 
the Center P the Tangent of 23 4d. 30m. (or real diſtance be- 
tween the Pole of the Plane of the Projection and that of the 
Ecliptic) muſt needs be, according to our Rule, the Center of 
titis Circle in Projetion, and the Secant of thoſe Degrees its 
Radins, if we prove the ſaid D to be the middle of the Line 
S Vy (or Diameter of the Echiptic) and D S and DV to be 
Secants of 234d. Zom. E 23 FI 
"Tis manifeſt that D S is Secant of 23 d. 30 m2. becaufe ris 
equal(by Lem.1.) to PD, Tangent of 23 4. 30 m.plusP 69 Tan- 


- gent of 33d, 15 9. 


Again DW isSecant of 22 d. 30m. becauſeP W (Tangent 
of 564. 45 m.) is equal by Lemma the ſecond to the Tangent 
and Secant of 23 4. 30m, Now Þ D being Tangent of thoſe. 
Degrees, DW muſt be Secant; therefore DS and DV being 
equal, D is the middle of the Line S, W, and conlequently P D 
(the Tangent of 23d. 30. from the Center of your Plane) 
gives in its Meridian the Center of the Ecliptic, and the Secam 
of thoſe Degrees the Radine, Q, E.D. and in this maner the 


way of projcQing the other great oblzque Circles is to be de- 


monſtrated. 


Nor 


- \ "i 
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Nor do's this Rule folely ferve tor the Deſcription of the A Memoran= 
great Oblique Circles on the preſent Planes, but for all that are 4m: 
expreſſed on Stofflers Aſtrolabe, or Mr. Onghtreds Horizontal, 

Nay it ſhews not only how to draw the Aeridzans in Gemma 
Frifius his Projettion, bur, by the bare converſion of the Terms, 
the Parallels themſelves, tho little C:rcles. 

For firſt as tothe A-riaians, whole Poles, (as eveiy body _, 
kr.ows)-lye all in the e/Zquator, ſuppoſe you would deſcribe riding "-_ 
the 10th. trom the Limb or grand Meridian, which is tobe the Frifuds Me- 
Solft itia! Colure, ſince, in this Projettion, your Eye lies in the r:dzans, 
Eaſt or Weſt points of the Equator, to wit in the Pole of the 
laid Colare ; I ſay, ſuppoſe you were to deſcribe the 10th, from 
the Lim25, it follows by our Rale, becauſe their Poles are 19 
Degrees alunder on the Sphere and.in the Heavens, that the 
Tangent of thoſe Deprees gives from A (the Center of the Pro- 
jeftion in Sch, 7th.) therequir'd (enter B, and the Secant the 
Raairs ; For this Circle on the Sphere cutting the /£quatorat 
the 80:5, Deg.from the Pole of yuur Plane,(or point oppolite ro .., , 
your Eye) its extremity C muſt in ProjeCtion be diſtant from A Pp 
the Tangent of 4oDeg.only;Now ſince B C(to wit BA plus AC _-*© 
the Tangents of 10 and 4o Deg )is equal by Lemma the firſtY 7 |; 
to the Secant of 10 Deprees,and tince BN. and BS(or diſtance : *® 
from B to the two Poles of the World) are viſibly the Secanrs of | 
thoſe Degreeces, itneceſſarily follows,that the Meridian to be 
deſcrib'd(which paſs we know throu' the {aid three pozurs C.N, / 
and S.) can have no other (enter but B, nor Radins but the ſaid s' | $1 —# 
Secant. Beſides if if we make this Arch an entire Circle (by \ | 
the prickt Arco N XS) then AB the Tangent of 10 Degrees ; 
plus B X—= BC (the Secant of 10) is equal (by Lemma'the 24. 
to the Tangent of 50 Degrees, but the other part of che ſaid 
Meridian Ko (we know on the Sphere) 100 Degrees from the 
forementioned Pole of the Plaxe, and in projetiion rhe Tan- 
gent of 5o from the Center A; ergo B is the true Center of the 
requir'd Meridian, and the Secant of 10 Degrees the Ra- 
Aims. 

2, For the Parallels or Circles of Latitude, the ſame The way of 
Rule ( the Terms as I fajd being converted ) finds both 4e/erching 
their {enters and Radins's ; for it you would projet (ſuppoſe) HE: b.s Pa- 
the 80th, Parallel from the e£quator, that.is to fay, the 1oth. 
- from the Pole of the World, "tis bur ſaying, That the Secant of 
| V 2 5 10 
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10 Degrees from the Center of the Plane gives you the Center of 
the Parallel requir'd, and the Tangent of the ſame Degrees the 
Radius. To prove this, let A F (inSch. 7.) be by (onſtruttion 
the Secant of 10 Degrees, and opening your Compaſſes at the 


Tangent of thoſe Degrees place one foot on the ſaid F, and de- 


ſcrive the (ircle KLPO,; Now becauſe AF the Secant of x0 
Degrees is equal (by Lemma the 1ſt.) to the Tangent of 10 and 
Tangent of 40 Degrees, therefore AK isthe Tangent of 40 De- 
grezs, Agaia becauſe AF (Secant of 10)plus FP=FK(Tangent 
of 10 Degrees ) is (by Lemma the 2d) equal to the Tan- 
gent of go,ergo A Pis Tangent of 5 o; but the Parallel requir'd 
is a Circle which on one fide cuts ( in the Sphere ) the 
e Equinottial Colure 8 Degrees from the Pole of your 
Plane (or point oppoſite to your Eye) and on the other ſide at 
100, or ſupplement of the ſaid $0 Degrees, therefore ſeein 
K andP the two extreme poznrs of the projetted Circle OPLK 
ate diſtant from the Center A on the produc'd eAx# (or in- 
zerſefFion of the Equainottial (olare with the Plane) the Tax- 
gents of 40 and 5o Degrees (to wit, the Tangenrs of half the 
real value of theſe Arches) it muſt follow that the ſaid OPL 
K truly repreſents the requir'd Parallel, and conſequently that 
the ArchOKL is that part of it, which is fartheſt from your 
Eye, to wit, ſo much of the whole Circle as falls on the Plane. 
Thus much then for theſe Parallels, ſince all are tobe deſcrib'd 
after the ſame manner, and now having mention'd /irtle Circles, 
*tis fit the Reader ſhould know how the Circles of Altitude are 
to be deſcrib'd on the fecond Plane of the Pedeſtal or Projetti- 
01 which are lictle Circles alſo. | 


The way is eaſy for it you would have the Almncantar, 
(\uppoſe) of 10 Degrees (viz, abc d in Scheme 4th) you 


los of Alti muſt proceed thus. Becauſe the Horizon in projettion (as we 
py 0n the 2 {how's you before) is diſtant from the (enter, (on the North 


Playe. 


fide of the Meridian) the Tangent of 25, 45m. or half the E- 


levation, to wit from P to H, and (on the South fide) from P to 


S, the Tangeut of 64s 15, or half 128, 30'. the ſupplement of 


the ſaid Elevation, therefore the Almucantar of 10 Degrees 
(being on the Sphere lo Degrees neerer the Pole than the Ho- 
11201, ) will in projettion be nearer the Center 5 Degrees, So 


that the Tangent of 20, 45! from the Center P giving (a) its ex- 


tremity on the North fide of the Meridian,and the Tangent of 


59.15. giving (c) its extremity on the Soxth zac, it follows that 
(g) half the diſtance between the ſaid(a) and c becomes the 


Cenrer to deſcribe it by ; For ſince all the Circles of the Sphere - 
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are ſtill Circles in proje&ion (except thoſe that ate ſeen in 
Cultro (as we {aid ) if you have the Diameter (ar ſtreight Line 
that joyns the extreme points of any of them) half ot it muſt 
needs give you the Center ; and in this manner then are the o- 
ther (ircles of A!titage, tobe deſcribd. Bur here take notice 
chat whereas in Sc. 2, (repreſenting the ſecond or rraſparext 
Plane) the Azimunuths and Almacantars are found (as I*(how?d * >. 139 and 
you} by the conf1deration of the *Pricks or eAſterisks there ex- 139: 
preſt : Now, that the Reader may know how to Place them,the 
very{zreles and Arches are defcrib'd on it,Sch.4.as it repreſents 
for"the {aid Pricgs and AFerisks are ever tobe in their inter- 
ſe&ions. And by way the Inſtrament maker may (if he 
pleaſes) make uſe of Pricks, and no Aſterishs on the real Trax. 
ſparent Plane of the Pedeſtal ; tor they will upon ſecond thoughts 
perform better the Operation, 


The'C oncluſzon. 


* AVING thus finiſh'd all the Operations that at pre- 
{ent occur, I thall now end with what I promis'd in 
che * Beginning, to wit, with ſhowing the Reader the « p, x, 
particular Adyantages of this Globe, which are of 
four kinds ; For, Firlt it does ſeveral Operations not perform- 
able by the Orainary Globes, 2ly. It doeseven the Operations 
(which the, other perform) muca eafter and quicker, 3ly. Ir 
performs many at a view, which are tobe done by the other 
(for the molt parc) ſucceſhvely, Laſtly, It has ſeveral by-ad- 
vantages and conveniences belonging to it by it's Aake inde - 
pendent of the Oper ations, 
5X "M to the Operations not performable by any _ Globe,they Firſt kind. 
1- The placing of it ſel} * Level, or Horizontal. * pap. 4 
2. The + Compoſing of it ſelf to the Poſition of the Heavens, +p.8.& 15. 
3. The ſh wing of the * Hoar,even ſeveral wayes : andib's * P4g. 13- 

not only at Home but at the ſame time a'ſo in ail + Places TH 37. 

of the World. + $4.8 * pag. 4&. 
4. The knowing how much atty p'ace wants of Day, if it be 

N1ght there ; or of Night if Day there , and confequent- 

ly the + Baviloniſh and Tralian Hour without any { umpu- F P4239 
 Tation, | : * þ. 40s 
gs. The ſh;wing the * 7udaical Hour without-any Compurta- 

—_—_ *:: 6, The 
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6. Th: Showing the Sun's true Place 11 the Heavens gvery 
AMomeut, and conſequently in what Countrey he ts then 
Vertical, 4 

7. Toe Sun's hej:bt at any time of the Day both at * home, 
a'd in all other + Places, where the Globe ſhiv*s "tis Day, 
as a'ſ1 his Depreſſion where it ſhow's "ris Night, 

8 The Sun's* Az:;muth and + Bearing. 

9. The Antient* Geography as well as Modern, 

10. The Hoar by the+ Moon ; with ſeveral other Operations 
concerning ber, 

11. The* proportion of Perpendiculars to their ſnades, with 
Corollaries inrelation to Al:imetry, and ſhwping the Hour 
by your ſtick. EL. 

T2. The performing of all the accidgental*Requiſites to Dial- 

' ting, as how to draw Atridian Lines, and Lines Parallel 
to the Horizon, how to find the Declen ſion of all Planes, 
as alſo their Reclination, Inclination, &Cc. 

But here the Reader mult remember, that when I ſay none 
of the forementioned Operations are performable by other 
Globes, I mean not this alwayesin a ſtri& ſence, for jt (ſup- 
poſe) we have the Howr of the Day given, we may then (as e- 
very body knows) ſoon find by it the Sr”s height, or if (ſup- 
poſe) we have his A7imnth, we have the Hoxr; I lay, I mean 
not this alwayes in attri& Sence, but call all theſe Operations 
not performable by other Globes, fince they at firſt require 
(for the Operations they do) ſorathing as hard to be found as 


' what we ſeek after : whereas by expoſing only of this Globe to 


the Sz, and having bur the day of the Month, molt of the Pre- 
miſes preſent themſelves to us at-all times with as much fa. 
cility as the very Hoar it ſelf by an Horizontal Dial. 
Beſides,the Reader muſt know, if a Brazen graduated Semi- 
(ircle were hung on the Poles here, with an eretted moveadle 
'Pin, or Curſor on it, there would be no need of the Holes (I* 
formeriy mention'd ) in each Parallel of the Globe, tor the true 
Compoſing of it ; Nay this Semi-Circle (omitting ſeveral other 
things) will alſo give the hoar, by being ſtil] directly over it, as 
often as *tis moved into the Plane of the San; bur feeing I 
pretend to ſhow all the Operations here treated of, evenon a 
naked and free Globe, by the fole help of a little Srrizg or 


_ Tread, Lhint only the ſaid Semi-Cirole, that the Reader may 
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uſe it, if he (hall judge icany rime fat for his buſineſs: Ng 
In the fecond place, as to the Operations common to all 2d kind, | 
Globes, but more eaſi'y performd by this, take ſome few Ex- Ws > 
amples that follow. | 
1. if you would find (ſuppoſe) the Anrora by the Common 
Gloves,you mult ( atter knowing the Day of the Month, or Suns if 
place *n the Ecliptic)bring it to the Meridian; then you muſt by 
ut the ſndev Horarius on 12, and fo move the ſaid Swr's | 
place tothe Eaſt ſide of the Horizon. Afﬀerwards. you muſt 
find the oppoſit Point to the Sun's place, and fixing your Q24- \M 
drant of Altitude inthe Zenith; you muſt mount rhe ſaid op- N 
poſere Poznt Ul it meet with the 1 8th Degree, and then the 1s- ( 
dex gives you wiat you ſeek for, whereas by This Globe you ll 
bave nothing to do but ro * depreſs your Bead 18 Degrees be* * p, 18, ' 
low the Horizon, and to move the String on the Zenith till the 
ſaid Bead tonches the Parallel of the Day on the Eaſt ſide of 
the Globe; for then it lyes on the requir*d Hour. 
2. 1f you wonld but know when the Sun riſes by the other 
Globes, you muſt (after finding of the Su»'s place) lay your 
[naex on 12 and when you have brought the ſaid Place to the 
Eaſt fide of the Horigon, the Index will ſhow the Hoxr : 
Whereas now the * Zyterſ-&:0n of the Parallel of the day with 
the Horizon performs the Operation without more 4- doe. 
3+ If you world know the A ſcenſional Difference by the 0- 
ther G/obes, you muit firſt find rhe Ripht eAſcer fron, then you iN: 
muſt find the 0-7:4ze, and laſtly you muſt ſubſtratt the greater |, | h 
from the leſs:where:.s here the*diſtance on theParallel of the day F 9 Fl 
(which the Hur. Circles meaſure) between the 6 4 clock hour 
circle and the interſeion of the ſaid Para'lel with the Hrizan 
gives at a view therequir d Aſcenſional D fference intime, and | 
conſequently 9 D :4rees.. I hall not trouble my Reager with i 
more Inſtances ar preſent, leaving the reſt to his own Obſer- \M 
vation , and he will 11:1] find (ar leait gecerally ſpeaking.) That 
the Operations (asI ſaid) common to both Glodes are more ea- 
| fily and readily perform'd by thisthan by any other, 
As to the Advantages of the third kind, to wit, The perform - , p;pq, 


ing (everal Operations at one view, which are perform'd ſuccel- 
ſively by ather Globes, there are at leait 15 chat preſent chem- 
ſelves to you (the Globe being compos'a) as ſoon as ever you 

have made the Shade of the Strivg (hanging on. the Zenith) 7 
Pats 


o = . _ — 
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paſs throu' the Nadir ; for theh you have before your 
E yes. | 
p. 14: 1, Tae Hour ofthe Day; by confedering the ſhade of the * ;j. 
lumiiated Pyle, 
2, Tie Day of the Month ; by conſidering on what Diurnz} 
Parallel the Shade of the String marks the ſame Hour with thas 
®?.I5. ſhewn by the ſhade of the ſaid illuminated Pole, | 
3. The Place where the Sun is Vertical ; by conſidering the 
*þ, 25 Sun's * place in his Parallel, and conſequently the C ountry un. 
der it. 
4- The San's Sign or Place in the Ecliptic ;, by confaaering 
, [£00 (according to the Increment or Decrement of the Days) throg' 
*þ. 13, what part of the * Ecliptic the Parallel of the Day paſſes. 
* 0.11, | 5, The Suns Declination ; by confidering throu' what * De. 
gree of the e/Equinottial C olare, the Parallel of the Day 
DAjjes. 
® 5,10. 512 / The Sun's Azimuth and Bearing ; by conſidering what 

* Depree of the Horizon and what Nanti cal (tharatter, are cut 
by the ſhade of the String hanging from the Zenith, 

7. The time of theSun'sRiſing and Setting;h5 conſidering on 
what * hogar circle the Parallel of the Day and Horizon inter- 
ſe& on the Eaſt and Welt ſides of the Globe, | 

8, The length of the Day and Night ; by conſidering bow 
many Honr-(ureles croſs that part of the Diurnal Parallel 
which is above the Horizon ; for they ſhow the length of the 
Day, as the Hour-Circles, that croſs the part ander the Ho- 
Y17on, do the length of the Night. 

9- The Sun's Aſcerfional Difterence ; by confidering the * 
Hour-Circles on the Parallel of the Day between the 6 a cloc 
Hour-Circle, aud the interſeftion of the ſaid Parallel with the 
Horizons 
: 10. The Sun's Amplitude ; by conſidering how many * De- + 

Fo 7 grees in the Hor1Zon the Sun riſes from the true Eaſt Point,or 
ſets from true Weſt. | 

11. Where 'tis Day or Night over all the World; by confi: 
dering the *illuminated and obſcur'd parts of the Globe : forwhe 
one ſhow's ever where *tis Day, and the other where *ns 
Night, | 

12. Where they enjoy nothing but Day, and where nothing 
* Þ-33+ but Night: by conſidering the * Illumination and Obſcuration 

| | about 


* þ.IG, 
# T 7. 
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about the Poles: for a Circle deſcrib'd about the illuminated 
Pole, ta the neareſt ſpade of, Extuberancy, ſhows, that all the 
Inhabitants within that Circle have nothmg but Day,. and\that 
all they that dwell within the ihe Circle abont the obſorr'd Pole, 
beve.nothing but'N ight, 

I 3. Wire the Sun 1s Riſing and wes all the World o- 
ver'; C07 ; erin the * receedin and ol own 2442 0 EX- KY 
radia - ve: firſt, oow's che pevgl to ns Of $4 _ 
is Riſong, and thy other to whom the Sun us then Setting. 

14. How many hours anyplace wants of day or night ;by'con- 
ſedering firſt aParallel to run over the Place bir 05 'd,aud then by 
rechonang the\'number of * Hours between the foi place, andthe * p, ,6, 
preceeding, and following ſhade of E xtuberancy z the one bring- 
ing with it Day and the other Night. 

15. What a clock tis all the World over ; by conſidering (ac- 
cording to the little Polar Fignres) the * Hour=Circle that » P. 31. 
paſſes over any place, and adding to the time thusfonnd (if it be 
in the afternoon) as many hours as arepaſt ſince Midday with 
you, or ſubſtratting (if it bein the Morning) as many Hors as 
1ou want of Midday. 

Now for the laſt kind of 'Conveniences, which this Globe 4, 
Challenges, to it ſelf,to wit,T hoſe independent of the Operations, 
they are 4 | 

1, For, Firſt It takes ap little or no room wherefoever it 
ſtands, the bottom of the' Pedeſtal nos being ordinarily much 
bigger, than the foot of a large hour-glaſs whereas other Globes 
are cumberſom, and embarras any Table or Place on which 
you ſec them. Dt A 2190061 

2. It is wholly expos'd to our Eye as well below as above the we 
Horizon ; whereas the Frame, Meridian, and the other cAp- / 

pendices of common Gloves, always hide more than half of them. 

'3-' It is as cheap as'a ſingle ordinary Globe,and yet performs 
the Operations of the Terreſtrial and Celeſtial ones. 

4+ 1t never declines from its Poſition ; whereas other Globes 
by moving on their Poles encline preſently more or leſs to this 
or that fide of the Meridian and Hori7on,ſo, that (beſides their 
uſual grating) all the Operations become ſenſibly falſe- 
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oA C atalogue of GLOBES, Cole- 
 ftial and Terreſtrial, Spheres Maps, 
Sea-Phts; Mathematical TnStru- 


ments, aud Books, with their prizes, 


made _ fold«b y Joſeph] Moxon.,.-o: 
_ Ludgate- Hill, at the $7 ign of #*00 


LOBES 26 Toches cre Diainieer: . The price 291. tle 
- ** | pad 
© Ou S near If Tnckes Didnijers: The | price 4. L. 
GLOBES $Inches Dtameter. The price oe 
"GLOBES 6Inches Diameter; The price'1\: 10's. "+ 
"CONCAVE HEMISPHE RES* of rhe Starry Orb;which' 
ſerves for a Caſe to a Terreſtria! Globe of 13 Inches Dizweter, 


TRY made portable for the Pocket. Price 3 TRIES 4 


SPHERES, according to the Copernican Hypotheſis, ork: 
Gaiead and Particular, Reef Diaineter, Price of 'the'Ge= 
neral 5 1. of the - Particular 61. of both together 107, - . 

"SPHERES; according To the Piolowaick Sy, TA lnch- \ 
Qs Diamaer,' | 2 3 ©, # AOITL d 

'SPH ERES;-according! to the Prolimaichs8 jitom, Fl Inches . 
1);:ameter. Price L410 6 i 

- Gumer's Qaadrant, 13 Inches Radius; printed on Pape, ad 
palted On a Board, with a NotQurnal. on the back: fide; * Price 

Gunter's Quadrant, FTnches Radigs, printed nPapen and 
paſted on Braſs, with a N-oCturnal on the backfide,and'a \Wood-- 
en Caſe covered with Lether fic fori! It; new Invention: contri- 
yed forthe Pockets 'nPrice 65,7 - 1] 

A krge Map of the World, .1 0 Foot long, and;: 7 Foot deep, | 
paited on-Cloth aad. colourcd: -: Price's 1...) .- 

A Map of all the World, 4 Foot t long, and 3 Foot = vaſt - 
3; ed on Ciarh and «cloured, © Price 105, in Sheets 2.5. 6-4. 

4 Map of the Engliſh Empi re it eAmerica,* * deſeribi? rg all 
Pla- 


- Places. inhabited there by the Engliſh Nation, as Well on the 
_Iflands ason the Continent, ;; Price 15 s. 
Six Scriptural Maps, T1. Of allthe- Earth, wot ana after the 
Flood it was divided among the Sans of obs . Of: Para- 
diſe, or the Garden of Eden, with the Countries clrduntſietnt 
inhabited by the Patriarchs. 3. The:qo Tees travel of- the 
Children of 1ſrae/ throug the Wilderneſs. . Of {anaan, or 
the Holy Land, and how it was divided among Shs tivelve Tribes 
. of Iſrael, and travelled through by our Saviour and, his Apo- 
files. 5. The Travels of St..Paul, and others of the Apoſtles, 
In, their, propagating | the Goſpel. 6. ferſalem, as it ttodd\in 
our Saviours time; with a Book of explanations to theſe May s, 
entituled, Sacred Geography, Price of the Maps'6 5. uſeful tobe 
bound up with Bibles. price. of the Book 1.5. 64. | 

A Sea- Plat, cr Map of all the World, according to Alares- 
tor, in two large Royal Sheets of Paper ; ſet forth by Mr. Ed- 
ward Wright , and newly corrected by Foſeph Moxonz &c. 
Price 2 5. 

_ Sea-Plats for Sailing to all rarts of the World. Price 6 4. 
the Sheet. 

The, famous City. of Batavia inthe. Eaf [ndies, built and 
inhabited by. the Dutch, curiouſly Engraved, and Printed: on 
| four large Sheers of Royal Paper: .Price25.'64, 

A ſmall Map of all the World, with "Deſcriptions, on one 
Sheet, Price 64 


BOO KS. 


A Tutor to roi and Geography, or the Uſe of borh 
the GLOBES , Celeſtial and Terrefrrial; by foſeph 
Moxon, z Meinber of the Royal Society, and Hydrographer 
tothe Kings moſt Excellent Majeſty. Price 5. 

The V/e. of: the: Copernican Spheres, reaching to ſalve the 
Phenomena by them, as eaſily as by the Prolo maick Spheres ; 
by Zoſeph Moxon, &c. - Price 4 5. 

_ Wright's Corre&ion of Errors in the Art! of Navigation. 
Price TRAC 
_ [New and rare Iaventions of Watereworks, teaching how to 
| ; Bp. railc 


\ 


raife Water higher than the Spring. By which:Inventton, the 
Perpetual Motion is propoſed, many hard Labours perfornred, 
and varieties of Motion and Sounds produced. By Tſaac de 

Cans, Engineer to:King (harles theFirſt. Price 8-5. | 

Prattical Perſpeftive, or Perſpeftive made eaſie. Teaching 

by the Opticks how to delineate all Bodies, Buildings and Land- 

Skips, &'c, Bythe Cateptricks, how 'to delineate confuſed Ap- 
- 'peararces, '{o as when feen in a Mirrour or Poliſh'd Body of 
any intended Shape, the RefleQion ſhall ſhew a Deſ1gn. By 
the Dzoptricks, how to Uraw part of many Figures into one, 
when ſeen through a'Glafs or Chriftal cut into many Faces, 
| By Zoſeph Moxon,&c, Price 7 5. 

AnexaG@ Survey of the /7icrocoſm, being an Anatomy of 
the Bodies of 1{aniand IVeman, wherein the Skin, Veins, Nerves, 
Mufcles, Bones, Sinews, and Ligaments are accurately deline- 
ated. Engraven on large Copper Plates, Printed and curi- 
onſly paſted together, ſo as at farſt ſight you may behold all 
the parts of {an and Woman ; and by turning up the feve- 
ral Diſſe&ions of 'the Papers, take a view of all their Inwards; 
with Alphabetical References to the names of every Member 
and part of the Body, Set forth in Latinby Remelinus, and 
Michael Spaher of Tyrol; ard Evgliſhed by Fohn Ireton,Chy- 
rurgeon ; and laſtly, perufed and-corre&ed by ſeveral rare 
Anatomiſts, Price 14. s. | 

Vignola, or the Compleat Architett ; ſhewing in a plain and 
eaſy way, the Rules of the five Orders in Architettare, viz. 
Taſcan, Dorich, Tonick, Corinthian, and Compoſite,whereby any 
that can but read and underſtand Expl:iſh, may readily icarn 
the Proportions thatall Members in a Building have to one anc- 
ther : Set forth by Mr. fames Bariozzio of Vignola,and Tran- 
 {liced into Engliſh by Foſeph Moxon,@c, Price 35. 64. 
 (riftiologia, or a briet but true Account of the certain 
Year, Month, Day and Minute of the'Birth of Feſus (ris. 
By John Zutler, B,D. and Chaplain tothis Grace fames Duke 
- of Orazond, &c. and Rector of Lichborvngh in the Diocels of 
"Peterborough. Price:3 s. 64. 0 23 10 

A Tutor to Aſtrology, or Aſtrology made eafee ; being a plain 
EntroduRtion to the whole Art' of Aſtrology; whereby the 
meanefſt Apprehenſfion may learn to Erect a Figure, and by 
the ſame to give a determinate Judgment upon any abc Or 

- Nall» 


| \ | | 

Nativity whatſoever. Alſo new Tables of Houſes, calculated 
for the Latitude of 51 degr. 32 min, Alſo Tables of Right 
and Oblique Aſcenſtons to. 6 degr, of Latitude, Whereunto is 
added an Epremeris for three years ; with all other neceſſar 

Tables that belong tothe Art of Aſtrology, Alſo howto Erett 
a Figure the Rational way, by the Tables of Triangles, more 
methodically than hath been yet publiſhed ; digeſted into a 


ſmall Pocket Volume, for the conveniency of thoſe that ere 


Figures abroad. By WW, Eland. Price 2 s. 

The Uſe of a Mathematical Inſtrument called a Qzadrazt , 
ſhewing very plainly and eaſily to know the exa& Height and 
Diſtance of any Steeple, Tree or Houſe, &©c. Aiſo to know 
the time of the Sun-Riſing and Setting, and the Length of every 
day in the year, the Place of the Sun in the Ecliptick, the Azi- 
muth, Right Aſceniion, and.Declinatton of the Sun: with ma- 
ny other neceſſary and delightful Concluftons : performed ve- 
ry readily. Alſo the uſe of a Noftarnal, whereby you may 
learn to know the Stars in Heaven, and the Hour of the Nighc 
by them ; with many other delightful Operations, Price 6 g. 

A brief Diſcourſe of a Paſſage by tne North-Pole, to Fapar, 
China, &c. pleaded by three Experiments and Anſwers to all 


'Obje&ions that can be urged againſt a paſſage that way; As 


x..By a Navigation into the North Pole, and two Degrees be- 
yond it, 2. By a Navigation from fapas rowarcs the North. 
Pole. -3. By an experiment made by tne Czar of Mxfſcovy, 


whereby it appears, - that to the Northward of ova Zembla 


is a free and open Sea as far as fapan, China, &C, Witha Map 
of all the diſcovered Land neareft- to the Pole, - By foſeph 
 Moxon, &e. Price 6 4, | 


Repule Trium Ordinnm Literarum Typograpoicarum, Or, 


1 
4 


the Rules of the three Qrders of Print-Leccers, viz the Rowan, 
TItalica, and Engliſh, Capitals and Smaltz thewing how they 
are compounded of Geemetrich Figures, andmoliiy made by 
Rule and Compaſs. Uſeful for Writing. Maſters, Painters,Car- 
'yers, Maſons, and others that are lovers of Curiofiry, By 70- 
 ſeph Moxon,@c. Price x. 5. . 
Tae Uſe of the 4ftronomical Plajing Cards, teaching an 
ordinary Capacity by them to be acquainted with all the 
Scars in Heaven ; to know their Places, Colours, Natures and 
Bigneiles, Alſo the Poetical Reaſons for every Conſtellatjg,, 
Very 


, Very uſetu], pleaſant, and delightful, for all lovers of ogniery 
' "By Foſeph Maxon, &c. Price” 64. 
bs oy 4-6 eAſty ohomical. Cards. By "of ſeph, Rey; & FN Price 
*'Blafn t's. Coloured j 5. 6 4. beſt colouted,ard the Stars Gilt, FE. 
Geopraphical Playing Cards, wherein is exaCtiy deſcribed all 
th Kingdoms of the Earth, curiouſly engraved, 
- x 5. Coloured 2 5. beſt Coloured and Gilt 5 5, the Pack. 
The Genteel Honſe-Keepers Paſtimne ; 
vinp at the Table, repreſented in a Pack of Playing Cards. By 
which, together with the InſtruQiors in this Book, any ordinary 
Capacity may eaſily learn how to Cut up, or "Carve in Mode, 
- all the moſt uſual Diſhes of Fleſh, Fiſh, Fowl, and Bak'd Meats: 
- and how to make. the ſeveral Servicesof the ſame at the Table, 
with the ſeveral'Sawces and Garniſhes proper to each Dith 
'Ser forth by ſeveral of the beſt Maſters in theFa- 
" culty of Carving, and pub! liſhed for publick uſe. 
© Carving (, ards, Bythe* beſt Carvers at the Lord Mayor's 
Price 1 s.' 
Compendium Eucliais (, Arioſt.. Or, "Geometrical Operati- 
* offs, .ſhewing how with ove fingle opening” of the Compaſſes and 
«MY ſtraight: Raler, * all'thePropoſiticns of Exclid's firſt five Books 
- areperformed.” 'Tranſlated out of Dutch into E ngliſh. By 
ſeph"*Moxon,&c, Pricers. 
n Lotrodu(tion to the Art of Species. 
Price 64. 
Two Tables of Ranges, according to the Degrees of Mouns 
* Fure.” By "Henry Bond Senior. 
 Mechanich Exerciſes: ' Or, the Dearine of Handy. Works, 
\in-nine- Monthly Exerciſes. 
Numb.II. 
ſecond Three, 
teaching the Art of 4 


"of Mear: 


Price 6 4.' 


The firſt Three 
Numb, path teachipg the Art of Smithing. The 
. IV. Numb. V. Numb; VI. 
The third Three, viz. Numb, 
VII Numb. VIH. Nuh: IX, teaching the WY of Houſe- 
Carpentery. Accommodared with ſuitable. Engraved Fi 
Price 'of each Monthly Exerci 

' Mechanick Dialling ; Teaching any man, though of an or- : 
dinary Capacity, and anlearned i in te Marhtmaticks,' ro draw 
a true Sun-Dial on any Given Plane, however ſituated ; 


with the help of a ſtraight Ruler and a par of Conivaiſes, 


" By foſeph Mexon, ©. 


Price Plain 


or, the Mode of Car. 


Price 6 d. 


By Sir 7onas Aloor, 


,*viz Numb. I. 


F 's 7 


only 


and 


and without any Arithmetical Calculation. By Zoſeph Moxaon, 


&%, Price 1 5. © d. 


Mathematicss made Eaſie : Or, A Mathematical Difti-. 


01a), Explaining the Terms of Art, and Diſticult Phraſes uſed 


in Arithm: 'HICR, Geometry, Aſtron: my, Aſtrology, ard other. 


Mathematica! Sciences, Wacrein the tri;e Meaning cf the Word 
is Rendred , the Nature of Things fiznifted D: ſcniied, and 
(where . Necd requires) Lilaftrated. with apt Figures and D'a- 
grams. With an Appendix, exatly conta'ningthe Quantities 
of ail ſorts of Weights and Meaſures: The Characters and 


meaning of the Marks, Symbols, or Abbreviations comm-nly 


uſed in Aligebra, Ani ſundry other Obplervyables, By foſeph 
Maxon. Pricez £. 6 d. 


Tae Engl'ſh Globe, invented by th2 Right Honourable, the 


Ear! of (aſticomain, (a and of which this Book ſhews the uſe* con- 
raining about a Foot in Diameter, are made by 7 ſep Moon, 
Price ordi Laary made up 40 5, and with the Froj:(on deſcris 
bed in Sef#/o7 6, of this Book. Price 5» x. 


At the plac 0 aforeſaid, you may alſo have all manner of 


Maps, Sea-Plats, Drajts, Mathematical Books, Taſiraments, 
&c. at the loweſt Prize ſees 
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